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1. INTRODUGTION o

This report presents the economic aspects of Shuttle application to
a representative EOS-type operational mission in the various candidate
Shuttle modes:  launch, retrieval, and resupply. System maintenance of
the same mission capability via a conventional launch vehicle is also

provided.
. o
Development of the Space Shuttle is the beginning of an era in which

space programs can be planned around a nonexpendable maintenance
philosophy. Cost savings can be realized both from launch vehicle reuse
and from spacecraft hardware salvage and reapplication. The conceptual
and detailed design of the EOS has been carried out with this on-orbit
maintenance capability in mind, providing for spacecraft retrieval and/or

on-orbit replacement of subsystem modules (Reference 1).

The extent to which the cost-sa.vi.ng potential offered by Shuttle can
be realized will depend upon the details of module/spacecraft design, as
well as the policy employed in scheduling Shuttle flights. As an example,
there is a definite cost tradeoff in selecting the redundancy within space-
craft modules; low redundancy will yield short mean-times-to-failure
(MTTFs) and frequent Shuttle flights, while excessive redundancy may
cause the spacecraft cost and weight to be unacceptable. Other issues
include the desirability of preventive maintenance (e.g., replacing a
module which has experienced only noncritical failures), tradeoffs between
resupply and retrieval, whether to service in the operational orbit or to
deboost for low altitude servicing, and whether to implement a particular

mission with a single or with multiple satellites,

. The studies documented here are based on application of a sophis-
ticated Monte Carlo mission simulation program develoPéd originally for
studies of in-space servicing of a military satellite system via a Shuttle-
Tug system (Reference 2). This program, which allows detailed model-
ing of the spacecraft modules at the component level (e.g., cost, failure
rates, redundancy configuration), has been modified to permit evaluation
of Shuttle application to low-altitude EOS missions in three modes: launch-

only, retrieval, and resupply.



In the course of these studies it has become apparent that this |
existing mission cycle costing prograrﬁ has features which, when coupled
with schedule and fiscal constraints of the EOS system study, limit the
&bes of missions which can be evaluated. These limitations are noted in
the appropriate sections of this report and a final gection recommends
future study tasks which will enhance mission planning. It should be noted,
however, that these restrictions have not pfevented achieving the objective
of this study — that is, a cost comparison of Shuttle application modes for

representative EOS operational missions.

The mission simulations performed in the course of the EOS
system study have led to the following coneclusionas:

@ Reduced mission cost and increased satellite availability can
be gained by increased levels of satellite redundancy

e Shuttle servicing provides significant advantages over an
expendable system maintenance approach

o For expendable operation, Shuttle launch is more cost
effective than use of a conventional launch vehicle

e Resupply is significantly more cost effective than retrieval

e Preventive maintenance flights (i.e., initiated to prevent
loss of deboost capability) improve availability but increase
the total mission cost

e Reduced launch delay improves availability but increases
total mission cost.

These conclusions are discussed in Section 6; where it is noted that
they are dependent on the models and data based used. In particular,
the cost algorithm used to assess the EOS program for Shuttle use is a

sensgitive factor.
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2. PROBLEM DEFINITION

2.1 MISSIONS

The study RFP defined a research and development EOS-A mission
with a thematic mapper (TM) plus high-resolution pointable imager (HRFPI)
payload. During the course of the study a variety of alternate operational
and R&D payloads have been discussed, including spacecraft with single
instruments, tandem (skewed) instruments, redundant instruments, etc.

{Reference 3),

The most commonly considered operational instrument has been
the 5-band multispectral scanner (MSS), a sensor based upon the ERTS-
flown MSS. The basic mission chosen for study of Shuttle servicing is a
single satellite having a single 5-band MSS and a compatible wideband
communications and data handling (WBCDH) module (the latter including
video tape recorders), with the payload redundancy level (within the
WBCDH and MSS) considered as a study.parameter. Selection of this
mission has been motivated by a variety of factors, including:

e Owing to its advanéed state of development, definitive reliability
and design data is available for the 5-band MSS (Reference 4).

s The relative merits of the Shuttle application modes should not
depend strongly upon the specific payload flown,

e A simple mission (i.e,, single satellite with a single sensor)
will yield data most easily understood; its evaluation is a
necessary precursor to study of more complex situations.
Study of alternate missions (e.g., satellites with tandem instruments
providing degraded coverage frequency in the event of failure of one
instrument; multisatellite systems, where loss of a single satellite yields
degraded coverage; and, payloads with advanced instrument payloads) is

a suggested future task.
2.2 SHUTTLE APPLICATION MODES

The Space Shuttle can be used to maintain an operational EOS in
three distinct ways: .

1) Launch Only. The initial satellite is launched via Shuttle, When
it fails it is replaced by a new satellite, with the failed space-
craft left in orbit. This mode is equivalent to use of a .

T,

A



conventional launch vehicle, the only difference being in the
launch vehicle cost and availability.

2) Launch and Retrieve. The initial satellite is launched via
Shuttle., When it fails it is replaced by a new satellite, with the
old satellite retrieved from orbit and refurbished on the ground
for subsequent reuse. *

3} Launch and Resupply. The initial satellite is launched via
Shuttle. When it fails it is repaired in orbit by replacing the
appropriate modules using the Shuttle Flight Support System. *

Figure 2-1 illustrates these three system maintehance modes.

i

INITIAL SPARE ‘ IN_ITIA:L - GROUND SERVICING
SPACECRAFT SPACECRAFT SPACECRAFT MODE ‘
EXPENDABLE -
MODE

D0 o0 00
oo oo OO0
el

1

INITIAL SPARE
SPACECRAFT MODULES

SPACE SERVICING
MODE

Figure 2-1. System Maintenance Modes

*Resupply and retrieval flights are generally planned prior to ultimate
failure of the spacecraft; the servicing logic is delineated in Section 3. 2.
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2.3 ASSUMPTIONS AND GROUNDRULES

" In addition to the models defined in the following section, a number
of groundrules have been established for mission tradeoffs. Some
of these are obvious decisions, while others suggest areas for future

study,

e The spacecraft module designs reported in Reference 1 have
been employed. In particular, propulsion and control actuation
equipment are in 2 common module (actuation module).

o All initial Shuttle launches will be to low altitude (100 n mi
circular orbit), with insertion into the operational orbit
(375 n mi) via spacecraft propulsion. In the expendable launch-
only mode all subsequent launches will also be to low altitude.

e Shuttle servicing flights (retrieve or resupply) will be to low
altitude, unless the spacecraft has experienced a failure which
prevents its deboost to the 100 n mi circular orbit.

e All retrieval flights will include replacement with a new
satellite, '

e The actuation module will always be replaced on low altitude
resupply flights, in order to renew the orbit transfer propellant,
On high altitude resupply flights it will be replaced only if it
satisfies the replacement criteria applied to other spacecraft
modules (Section 3.2). ‘-\

8 A fixed-mission duration by 10 years is used in all runs. The
basic outputs of interest are cost per year of system operation
and availability percentage.

® Only recirring spacecraft and launch vehicle costs are considered.
Ground operation costs and nonrecurring costs are not signifi-
cantly dependent upon the parameters being traded.

e All equipment failures are on-orbit satellite failures. Shuttle
failures, for example, are not considered.

s Following a Shuttle -maintenance flight decision, there is a fixed
delay until the flight is actually made; this delay is a parameter
of the study. An alternate approach would be to manufacture
modules on a prescribed schedule and suffer varying launch
-delays in cases of inventory depletion; this more refined and
detailed model can be considered as a topic for future study.
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3. METHOD OF EVALUATION

Mission cycle costing studies have been carried out using the TRW
‘mission simulation evolved during previous studies, modified and
enhanced during the EOS system study. This section describes the
general characteristics of the mission costing program (described in
- greater depth in Appendix A) and the manner in which it has been adapted
to EOS.

3.1 TRW MISSION SIMULATION

The TRW mission simulation treats Shuttle-serviced satellite
systems via a Monte Carlo simulation technique. In its most general
form it simulates all phases of a space mission: spacecraft manufactur-
ing, launch vehicle scheduling, Shuttle-spacecraft mating, launch, on-

orbit operation, etc. This detailed capability is described in Appendix A.

For the present discussion it is sufficient to consider the manner in
which on-orbit operation is treated. The satellite itself is modelled by
an input-specified array of spa.ce-replaceabie units (SRU's) and non-
replaceable units (NRU's), where, for EOS, the SRU's correspond to
the resuppliable modules (spacecraft and payload) and the single NRU is
composed of the nonmodular elements (spacecraft structure, payload
suppo’rt structure, transition ring, adapter, etc.) Each module is .

' repreéented as a set of component groups, that is, redundancy groups,
with each group having an input-sPecifiéd redundancy configuration and
each component within the group having a selectable reliability model
(e.g., exponential with MTBF as input data).

Toevaluate a spet:ific:. missioncase, a number of runs (typically 100)
are made and evaluated statistically. Eachrun consists of a sequence of
events defined by an order of componentfailures onboardthe orbiting space-
craftanda 'correspondi‘ng set of maintenance activities. The event sequence
for aparticular run is established in a random manner by selecting a ran-

-dom number between zero and one for each compt.nnentr and using the
inverse of the reliability relationship to establish the random failure time;

for an exponential reliability model the tirne of failure for any component



is given by
T, = -L1nR 1
. Y (1)
where R is the randomly selected reliability and A ils the failure rate of

that component.

Within the modules (SRU's and NRU's) each. component group is
classified as one of four types:¥

e Class 0. Noncritical. Loss of such a group will endanger
neither the mission nor the spacecraft.

e Class 1. Mission Critical. Loss of such a group will abort the
mission but will not endanger the satellite.

@ Class 2. Transfer Crifical, - Loss of such a group will prevent
orbit transfer, preventing deboost for low altitude servicing,
but will not endanger the satellite.

e Class 3. Survival Critical. Loss of such a group will cause
loss of the satellite. : :

Note that failure of a group means fewer components are functional than

are required; for example, if three gyros are needed and six are pro-

vided (3/6 redundancy), the third gyro failure makes the group one

failure away from loss and the fourth gyro failure signals loss of this

component group.

The decision to schedule Shuttle maintenance flights and the modules
to be replaced (on a resupply flight} are based on the concept of module
state defined in Table 3-1. Note that the module state is taken to be the
highest (numerically longest) one determined by evaluating each of its
constituent component groups according to the definitions in Table 3-1.

Similarly, the satellite state is the highest of its module states,

As noted above each run generates a random sequence of events
(i.e., component failures). Each event is evaluated, in sequence, to

determine if it causes a change in state. When the state of the satellite

*The "transfer critical" class has been introduced specifically for
EOS, to allow a meaningful discrimination between high-altitude
and low-altitude serviceability.
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Table 3-1. Module State Definition

State

Definition

B W N e

D O 0~

1

No component failures; initial state
Component failure in Class 0 group

Loss of Class O group

Unassigned

Component failure in Class 1, Class 2 or Class 3
group : :
Class 1 group is one failure away from loss
Class 2 group is one failure away from loss
Class 1 group is lost ’

Class 3 group is one failure away from loss
Clags 2 group is lost

Class 3 group is lost (loss of satellite)

becomes sufficiently high, a service flight is scheduled. For pre-EOS

studies, involving multiple satellites serviceable on the same shuttle flight,

the servicing policy was as follows:

e A service flight is initiated due to loss of operation or being
one failure away from loss of any spacecraft.

e A replacement flight will replace all SRU's in State 5 or
higher on all satellites, if possible within the Shuttle payload
weight and volume limit. If not possible, modules are ‘
replaced according to the following priority scheme:

1) Replace all State 5 SRU's on the satellite causing the

2)

flight, if this is not possible, replace those with the
lowest component group MTBE's (i.e.,, most likely to
fail in the future) in ascending order until the weight or
volume limit is reached.

If Shuttle payload capacity permits servicing of
additional satellites, scan all satellites for State 5 SRU's
to find those most likely to fail in the future. Select such
modules in order to ascending MTBF until Shuttle weight
or volume limit is reached.

This service policy has been modified for EOS consistent with the added

component class and the revised state structure. Note, also, that wgight/

volume limits are never exceeded for the single satellite EOS system

defined in Section 2.1, but could be in a two (or more) satellite system.
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The resupply/rework cosfing model employed for pre~-EQOS studies
has assumed a rework cost which is a specified percentage of the initial
module cost. For EOS, a refined model which takes into account -
knowledge of which components within the module have failed has been

programmed.
3.2 ADAPTATION OF EOS STUDY

Application of the TRW mission simulation to EQS systei‘n main-
tenance studies has required alteration of the servicing logic and refine-

ment of the costing model.

3,2.1 Maintenance Models

System maintenance logic can be considered for each of the Shuttle
application modes. In general, two issues must be dealt with - when to
make a Shuttle flight and what maintenance activities to undertake at
that time (for example, what state is ernploVéd as a replacement criterion
on a-resupply flight). Quesﬁons of Shuttle payload limits are not an issue
for a single satellite system with the orbits and designs defined in
Section 2. 3 and so will not be considered further (if required the priority
logic defined earlier would automatic.ally‘ come into play).

3.2.1.1 Launch-Only Mode

This is the simplest mode to consider, For these evaluations, a
replacement flight is scheduled only after failure of the in-orbit satellite
to perform its mission due to loss of a component group classified other
than Class 0.* Scheduling Shuttle flights prior to spacecraft outage is an
optional alternative; however, since the satellite in orbit cannot be
retrieved for its ''salvage'' value in this expendible mode, the primary
motivation for survival-based flights is negated, leaving the only gain an

increase in availability,

The maintenance action in this mode is replacement of the failed

satellite with a new one.

*Operation could continue after failure of certain Class 2 and Class 3
elements (e.g., the hydrazine system). However all such ambiguous
component groups are very reliable, making this model a realistic one.
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3.2.1.2 Launch-and-Retrieval Mode

When the Shuttle is used for retrieval or on-orbit module rei:lace—
ment (resupplg\r}, both high and low orbit servicing must be considered.
This is because the GSFC-specified Shuttle cost algorithm (see Sec-
tion 3.2.2) favors low altitude servicing whenever the state of equipment
on board the satellite permits its transfer to and rendezvous with the
- Shuttle at these altitudes. To consider this factor in the framework of the
- existing simulation, Class 2 has been defined to be transfer-critical equip-
ment; that is, loss of a Class 2 group will prevent satellite deboost, thus

requiring a high-altitude Shuttle service flight,

The baseline Shuttle flight logic, therefore, is to initiate Shuttle
service flights whenever a failure results in any one of the following

criteria being met (See Table 3-1):

One failure away from loss of deboost capability (State 6)
Loss of operational capability (State 7)

One failure away from loss of satellite (State 8)

Leoss of deboost capabilify (State 9).:

If the satellite is lost (State 10), it is replaced by a new one, with no

resupply/retrieval of the old one.

Normally service flights will be made at low altitude, using the
on-boa_'rd satellite to deboost., However, if the satellite is in State 9 the
capability to deboost has been lost, and the Shuttle must rendezvous with
the satellite at high altitude. *

The baseline logic defined above can force a relatively large
number of Shuttle flights, unless Class 2 equipment is made highly
redundant. There is a tradeoff between flying early to permit low-
alti.tﬁde servicing a high percentage of the time or waiting to yield fewer
flights which are, on the average, more costly due to increased Shuttle
costs. This alternate servicing logic has been studied by deletion of
Shuttle flights based on State 6. '

*The alternative of "'writing-off" the satellite rather than allowing high
flights can be evaluated by reclassifying all Clags 2 components as
Class 3. This option appears unattractive and has not been evaluated at
this time.
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When retrieval flights are made, a new satellite is deployed, at the
altitude from which the other spacecraft is retrieved (high or low). The
elements of the retrieved satellites, modules as well as nonreplaceable
units, are reworked and returned to i.riventory for future application. In
this rework all failed components are replaced. Thercosting algorithms

associated with retrieval are defined in Section 3.2. 2.

3.2.1.3 Launch-and-Resupply

Shuttle flights for resupply are scheduled ¢n the same basis as
retrieval flights, as discussed ahove. When resupply flights are made,
all modules in which there have been any Class 1, 2 or 3 component
failures are replaced. Alternate policies (e.g., replace only modules
which have a component group one away from loss) may be appealing in

weight limited situations but are probably not in this case.

The actuation module, containing the orbit transfer propellant is
treated somewhat differently: it must be replaced on all low-altitude
resupply flights (in order that the spacecraft can regain its operational
altitude); on high-altitude resupply flights its replacement criterion is

the same as any other module.

3.2.2 Cost Models

Three distinct cost elements are simulated: launch vehicle costs,
initial (new) spacecraft costs, and spacecraft replacement/resupply
costs. '

H
3.2.2.1 Shuttle Costs
\

The general relationship employed to charge the EOS program for
a Shuttle flight is:

| Cs =K WEos (@)
where Wig is the weight of the satellite plus the Shuttle flight support
system (FSS)

_ | 3
Wros ™ Wsatr T Wrss (3)

For conventional launch vehicles, the cost is a fixed parameter; see
Reference 3.
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and K, the cost coefficient, is the ratio of the total Shuttle flight cost to
its payload capability to the altitude of interest. The payload capability
depends upon altitude and, to a lesser extent, upon whether a rendezvous,
is required (as in retrieval and resupply). The FSS weight will depend
upon whether the on-orbit replacement system (SPMS) is on board.
Section 4.1 defines these coefficients for each Shuttle mode and service
altitude.

It shouid be noted that all Shuttle flights are costed assuming a two-
way {ascent and descent) trip carrying the same weight. Ina launch-~only
mode, it is assumed that no other program can make use of the additional
descent weight capability. All other flights retrieval/replacement and

resupply are inherently two-way.

3.2.2.2 New Satellite Costs™

The satellite (oﬁservatory) consists of payload modules (SRU's},
spacecraft modules {(SRU's), and a nonreplaceable unit {NRU) whiéh
includes the satellite structure, harnesses, transition ring, interstage
adapter, etc., If the satellite consists of J such elements, the total cost of

AR

a new satellite is given by

Cany = Ceam ¥ i C, (4)
SN 50 T &4 VN
where
. ch is the new cost of the jth element {(SRU or NRU)
o Cg is the fixed spacecraft build cost (costs which do not

depend upon the module costs).

The new cost of any satellite module is given by:

, N M
C. =C.+k.Z,C +k.zc {5)
jN oj ljn:I n ZJm: m

%As noted earlier, only recurring satellite costs are considered.
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where

CjN is the delivered total cost of module j

Coj is the fixed module build cost (costs which do not depend

The d

3.2.2

upon the component costs)

klj is the cost weighting factor for module j hardware built

in house

ij is the cost weighting factor for module ‘j hardware built
outside

N is the total nurﬁber of components (boxes) built in-house

M is the total number of components (boxeé) procured outside
Cn’ Cm are the compotient hardware costs

ata base for the cost model is presented in Section 4,1

.3 Satellite Replacement/Resupply Costs

The cost of satellite replacement or resupply can be developed based

upon the meodelling approach just presented. First note that if a module

fails in-orbit the immediate cost of its replacement is equal to C,

since

N But
the returned module can be refurbished and returned to inventory,

the net cost of replacement (resupply or retrieval/replacement) is

CjR = (cost of new module) - {(cost of new module) - (cost of rewcrk)} (6)

There

T e ey IO
Immediate Value returned
replacement to inventory
cost (""salvage')

fore, on a module basis

CjR = cost of rework {7)

And as with a new satellite, the total replacement/ rresupply' cost will be

Cgp = Cro * Z Cin (8)

reworked/replaced
modules only
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where

th
CjR is the rework cost of the j element (SRU only for
resupply, SRU or NRU for retrieval)

CRO is the fixed spacecraft rework cost {costs which do not
“depend upon the module costs).

The module rework costs can be developed according to the following
equation:

Cin " em " Coj TRy Cp t k5 & Cy (9)
Ng My

where Nf and Mf are the number of failed components in each category
and the summations are carried out only over the reworked elements,

l\‘Note that Ny = N, Mf = M is a complete rework, costing the same as a
‘new module. -
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4. STUDY DATA BASE

4,1 SHUTTLE DATA BASE

The Shuttle cost coefficient, K, is given by

total shuttle launch cost _%$9.8 M 1 (10)
- - n

K = total shuttle weight capability = W

]

where $9.8 M is the total cost of a Shuttle flight (up and down} and 7 is
the Shuttle load factor (here taken as 0.70).

" The various coefficients and weights employed in the Shuttle flight

cost model presented earlier are presented in Table 4-1.

Table 4-1, Shuttle Costing Parameters

Altitude | Low . High
{100 n mi (375 n mi
Mode Sun Synchronousg) | Sun Synchronous)
Launch W, =37,0001b | W_ =11,0001b
' s % .
K = 378.37 K =1272.73 No Rendezvous
WFSS = 1372 1b WFSS: 1372 1b )
Retrieve W, =350001b | W_=88001b |
K =400.00 K = 1590.91
| Wpss = 137210 | Wpgg 2137210 || Rendesvous
‘ Required
Resupply Ws = 35,000 1b Ws = 8,800 1b
K =400,00 K = 1590.91
WFSS = 2472 1b WFSS = 2472 1b }

==i‘(K in dollars/1b) .
Note that the ‘values shown for K favor low altitude servicing, unless

there is a significant accompanying increase in the number of Shuttle

flights and/or the cost of the spacecraft.
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4,2 SATELLITE DATA BASE

As modelled in the mission simulation, the satellite consists of
five replaceable spacecraft modules; two replaceable payload modules,
and a single nonreplaceable unit. The following sections present the

detailed cost, weight, redundancy, and reliability models employed.
4.2.1 Spacecraft

The spacecraft modules are defined in Tables 4-2 through 4-6 for
five redundancy configurations: | |

™ Minimum — minimum redundancy necessary to ensure no
single -failure preventing retrieval or resupply.

[ Variant 1 — limited additional redundancy.
° Variant 2 — still more reduﬁdancy.

# Nominal —most electronics made standby redundant; ''typical”
redundancy level for long-life spacecraft.

° Growth — added rephcatmn of Class 2 1tems in order to reduce
the frequency of servicing flights.

Within the tables several notational conventions require explanation:

1) A is the number of failures per hour (21l components ére
modelled with exponential reliability)

2) Source 1l is a "make"”, 2 a "buy''.

3) S indicates standby redundancy, A active redundancy, and
AS indicates one actively redundant unit with other redundant
components in standby,

Note that the weights shown are generally a function of the Shuttle appli-
cation mode. However, for all but the actuation module, the launch-only

weight and the retrieval weight are the same.

The mission simulation, as presently configured, has no provisions
for scheduling flights based on component degradation, This omission is
of significance for EOS in the case of the solar array due to its high cost
and high reliability (i.e., no replacement due to random failure is likely).
The implications of this factor are complicated further by the fact that
an array design providing a particular operational life will allow space-
craft retrieval/resuppiy at times well in excess of this time due to lower
nonoperational power requirements. The results presented below should

be evaluated noting that array degradation has not been considered.

4-2
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Table 4-2. Actuation Module Description

’

. Components

Redundancy Configurations

C, = $45.0K; 'k, = 1, 32:

1

Resupply weight (1b)

Minimum Variant 1 Variant 2 Nominal Growth
Name )s.(x109) Cost ($K) | Source || Red, | Class Red..| Class | Red. | Clasas | Red. | Class | Red. |Class
Structure . 0| 240 1 fn | s [in 3 Jin 3 {1 3 finr | o3
| Module thermal control 10 18.0 1 1/1 1 1/1 I BVA 1 1/1 1. 11 1
Propulsion thermal control 10 12.5 1 B | oz 1/1 2 1/1 2 /1 2 |in 2
Roll reaction wheel 150 s2,0 | 2 [Jui| v |an 1 {1t 1 vy e |
Pitch reaction wheel 150 52,0 ) vi] v ol fain 1 i 1 1t 1
Yaw reaction wheel 150 52.0 2 /1 1 1/1 1 1/1 1 /1 1 1/1 1
"Roll wheel electronics 3235 26,0 1 il v Ywezsloa s fues| v |wes]or o fues| o
Pitch wheel electronics 3235 26.0 1 w1 | v Jzs| 1 fies| oy Yzs) o1 juzs| o
Yaw wheel electronics 3235 26,0 1 w7y ] 1 fzs| v Jues) oa . izs| 1 izsio
‘Roll magnetic torquer 100 o | v Jwrpor i [ | fan o i o
Pitch magnetic torquer 100 8.0 1. /1 1 1/1 1 1/1 v i 1 1/1 1
Yaw magnetic torquer 100 8.0 A V20 KR V2 U A W 4 W NS O 6 72 N (R S V2 S IO
‘M#g.nl_étic torquer electronice 2700 25.0 1 /1 1 1/1 I 1/1 1 1/1 1 1/28 | 1
DIU/SCU 4632 42.0 1 e BV 2 Hi/zs| 2 tirzs| 2 Jfias] 2
Cold gas system 12 245.0° 1 1 3 Juyr ] s ki 3 {1t 3 jin 3
Hydrazine system 342 1750 1 i1 |2 Jwn | oz fhin 2 i1 z | 2 .
‘Harness, o | 16.0 1 lwvi s i | s o Jain s Jin {3 oo
'Launch-only weight (ib) " 569 591 600 605 624
Retrieval weight (ib) 1006 1038 1052 1060 1086
1215 1248 1261 1270 1296

k

5

= 1.50
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Table 4-3, Altitude Determination Module Description

Redundancy Configurations

Components Minimum Variant 1 Variant 2 Nominal Growth
Name LY (xlOg‘} Cost ($K)A Socurce | Red, | Class | Red. | Class] Red. |Class| Red. | Class | Red. | Class

Structure ‘ 0 19,6 1 1/1 3 1/1 3 1/1 3 1/1 3. 1N 3
Module thermal control 10 18.0 1 1/1 1 1/1 1 1/1 1 1/1 1 1/1 1
Gyro reference assembly 16682 80,0 2 3/3 2 3/48) 2 3/48| 2 3/6S| 2 3/6 8| 2
Star tracker 5256 69.0 2 2/2 1 2/3 8 1 2/38 1 §2/38 1 2/38 1
Magnetometer. 1400 20,0 2 1/1 2 1/1 2 1/1 2 1/28 2 1/3 8 2
Sun sensor* 232 44,0 2z 1/1 0 1/1 0 1/1 0 1/1 0 1/1 0
Tranafer assembly A 9500 27.5 1 1/1 2 1/25 2 1/28 2 1/28 2 1/38 2
Tranafer assemhbly B 9500 27.5 i 1/1 1 1/2 8 1 1/2 8 1 1/2 8 1 1/2 8 1
Safe mode electronics¥* 348 7.0 1 1/1 4] 1/1 0 1/1 0 1/1 i] 1/1 0
Power conditioning 2500 25,0 1 1/2 8 3 1/28 3 1/28 3 1/2 8 3 1/253 3
DIU/SIU 4632 56,0 1 1/1 z 1/1 2 /28] 2 /28| 2 1/38| 2
Harness 0 16.0 1 1/1 3 1/1 3 1/1 3 1/1 3 1/1 3

Launch-only weight (b} 172.7 209,5 213.9 233.8 251.3

Retrieval weight (1b) 172, 7 209.5 213.9 233.8 251.3

Resupply weight {Ib) 196.1 232.9 237.3 257.2 274.7

*The sun sensor and safe mode electronics are modelled as Class O because they will not be employed continuously until other
equipment malfunctions have caused scheduling of a rnaintenance flight.

co = $90.K; kl =

1.29;

= =

2 1,12
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Table ‘4—4.‘ Communication and Data Handling Module Description

R‘edundéncy Ccnfig\irati_ons

o 1

2

Components . Minimum Variant Variant 2 Nominal Growth
Name . x(x109) Cbst ($X) | Source {Red. | Class | Red, | Class | Red. Class | Red. | Class | Red. |Class
Structure o | 19.6 1 A/ |3 fan 3 j11 3 {1in 3 i1 3
Module thermal contrel 10 | 13,9 (O VAR I U R V2 1 |11 1 hin 1 fin 1
 Omni antenna syatem 20 . 20.0 2. 72 8 IR [ V2 R ) 1/1 2 1/1 2 1/1 2
. Transmitter " 1708 43,0 2z 1/1 2. 11/1 2 /1 |2 1/28| 2 1/35| 2
~ Receiver 4021 . 65.0 2 1/1 2 11 2 171 | 2 1/2al 2 1/3a8| 2z .
Diplexer 120 32.0 2 1/1 | 2 1/1 2 1/1 2 1/1 2 1/1 2
Demod/decoder 463 | 30,0 1 /1 | 2z fi/1 z i/ 2 ft/zal 2 1/3A5) 2
" ‘Bus controller 3652 20.0 1 /11 2 1/1 2 |fi/zs| 2 1/zs| 22 J1/3s]| 2
Baseband assembly 1147 12,0 1 11 | -2 [ 2 1/1 2 1/28| 2 1/38] 2
. Power conditioning 2500 . 25.0 1 1/1 2 1/t | 2 firzal 2 1/2A) 2 1/3a58| 2
Combiner/ewitch 240 6.5 2 1/1 z |y 2. i1 2 i1 | 2 | 2
- Central processor 7000 45.0 2 1/1 2. fpifzs| 2 1/281 2 /28 2 1/38| 2 -
- Memory medule . 3429 35.0 2 2/2 2 2/35| 2 2/38) 2 2/38| 2 2/48)] 2
DIU/SCU - 3416 22,0 1 177 | 2 |in 2 1/2s8| 2z fi/es| 2 |1i/3s| 2
Harness . 0 15.0 1 1/1 2 1/1 2 1/1 2 1/1 2 1/1 2
Launch-only weight (1b) < 146.4 157.7 165, 2 170.7 197.8
Retrieval weight (Ib) - 146.4 157.7 165.2 1707 197.8
" Resupply weight (Ib) T 169.8 181.1 188.6 194, 2 221.3
C = $90.0K; k, = 1.29 k, = 1.12
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Table 4-5. Solar Array and Drive Module Description
Redundancy Configurations
Components Minimum Variant 1 Variant 2 Nominal Growth
Name k{xldg) Coat {$K) |Source j Red. [Class Red. | Class | Red. |Class | Red, | Class | Red. Class

Structure 1} 92,0 1 1/1 3 1/1 3 1/1 3 1/1 3 1/1 3
Module thermal control 10 12.0 1 1/1 1 1/1 1 1/1 1 1/1 1 1/1 1
Array drive 250 . 45,0 1 1/28 3 1/2858 3 1/28S 3 1/2 8 3 1/2 8 3
Array drive electronics 4537 30.0 7 1 1/2 8 3 1/2 s 3 1/28 3 1/28 3 1/3 8 3
DIU/SCU 3464 22.0 1 1/1 2 1/1 2 1/1 2 1/28 2 1/3 8 2
FPower conditioning 850 25.0 1 1.25] 3 /28] 3 1/28 | 3 1/28{ 3 Y1/38) 3
Array 0 528.0 1 1/1 3 1/1 3 1/1 3 1/1 3 1/1 3
Harnesa 0 - 10,0 1 1/1 3 1/1 3 1/1 3 1/1 3 1/1 3
Launch-only weight (b} 194.6 194,6 194.6 199.0 208.0

Retrieval weight {lb) 194.6 194,6 194.6 199.0 208.0¢

Resupply weight (1b) 233.3 233, 3 233.3 237.7 246.7

C, = $25, 0K; kl = 1,28;

k =

2 1.11
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C = $30.0K; k
a . . .

QU
Table 4-6. Electric Power Module Description
. Redundancy Configurations
Comporients- - " Minimum Variant 1 Variant 2 Nominal - Growth
Name )L(xl()g} Cc}s“c ($K) Scurce | Red, [ Class § Red. Cla._ss Red. | Class { Red. [Class | Red. | Class

Stricture -0 19.6 | 1 /1 | 3 jin 3 fin 3. b1/ 3 |1/1 3
‘Module thermal control Ib o |1 fin |Lr i1 fin ' BVIUNN IREUR BVZ T
. Power conditioning " 2500 25,0 | 1 fues| 3 fwzsy 3 lyzs| 3 juzs| 3 Juss| o3
DIU/SCU 4580 39.0 1 /1 | 1 1/1 1 fnzsy 1 jizs| 1 /28| t
Power control unit 800 65.0 1 1/zs| 3 |1/zsy 3 /28| 3 /25 3 1/zs| 3
' Batteries 570 8.8 | 2 Jzrzal 3 J2sal| 3 jaaal 3 l23al 3 234l 3
Harness 0 17.0 1 hin 3 jin 3 Jii1 |3 hin 3 fi1 3

" Launch-only weight {Ib) | 404.6 " 404.6 4167 416.7 426.9

_ Retrieval weight (ib) 404.6 104.6 416.7 416, 7 4269

Resupply weight (1b) 428.0 4280 440, 1 440. 1 450, 3

2

= 1.12 :




4.2.2 Payload

The two payload modules are defined in Tables 4.7 and 4-8 for two
configurations, one more redundant than the other. Note that the video
type recorders are included within the wideband communications and

data handling module,

4.2.3 Nonreplaceable Elements

Nonreplaceable elements are contained in a s:.ngle NRU deﬁned in
Table 4-9,

4.2.4 Spacecraft-Level Fixed Costs

Spacecraft-level fixed costs include such items as: program
management; configuration management; system engineering; electrical
design integration; _meéhanical design-.integration; reliability and safety;
parts, materials and processes; quality assurance; integration; and
environmental test. They enter into the total cost of a spacecraft
(new or refurbished) as shown in equations (4) and (8). Values used

during this study are:

e GCg, = $0.496 M for launch-only and retr?e.val casés
e Cg = $0.645 M for resupply cases”

. CRo = $1.50 M for retrieval cases

o Cp, = $0.065 M for resupply cases.

For new satellites CSo has been arrived at with detailed cost analysis.
The resupply value of CRo includes the costs of module handling during

Shuttle payload insertion, etc., The retrieval value of C includes

Ro
checkout and refurbishment of all spacecraft and payload modules to
detect and eliminate contamination and damage caused by the Shuttle

refurn environment,

*Incremental $150 K is added spacecraft cost to provide on-orbit
servicing capability (actually part of the NRU, but included here as a
convemence)



Table 4-7. Wideband Communications and Data Handling Module Description

6=¥

. Payload Configuration
Components - A B
Name Mx10%) | Cost ($K) | Source | Red. | Class| Red. | Class
High-speed multiplexer 76 | 3.7 1 1/1 1 1/1 1
Data processor ' 1475 72.0 1 1/1 1 |1/28 1
Power amplifier 370 18.1 1 1/1 1 1/2 8 1
Antenna 104 5.1 1| 1 {1/1 1
- Data channels 38 1.9 1 5/6 A 1 [5/6A] -1
" Video tape recorder | s500 | 400.0 [ 2 1/28 1 | 1/38 1
' Launch-Only weight (1b) ||~ 240 326
Retrieval weight (Ib) 240 326
Resupply weight (1b) 329 415

Co =$30.0K ;5 ky =1.29 ; kp=1.12
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Table 4-8. Five-band MSS Module De scription

Payload Configuration

Components A B
Name k(xloq) Cost {$K) | Source| Red. |Class | Red. |Class

Multiplexer, etc.. 4810 712. 0 2 1/1 1 1/2 8 1
Band 1 channels 757 111.0 2 4/6 A 1 4/6 A 1
Band 2 channels 757 111. 0 2 4/6 A 1 4/6 A 1
Band 3 channels 757 111. 0 2 4/6 A 1 4/6 A 1
Band 4 channels 757 111, 0 2 4/6 A 1 |4/6 A 1
Band 5 2172 324. 0 2 1/1 1 1/1 1

‘Launch-Only weight (1b) 210 232

Retrieval weight (1b) 210 232

Resupply weight (Ib) 276 298

C,=$30.0K ; k; =1.29 ; kp=1.12




Table 4-9. Nonrapla-cedble Elements {(NRU's).

_ Components Configuration
Name A{x109) | Cost (3K) | Source| Red.| Class
Spacecraft structure 0 88.9 1 1/1 2
Payload structure 0 287.0 1 1/1 1.
Transition ring 0 7.6 1. 1/1 2
Adapter 0 25,2 1 1/1 1
Bus mechanisms 0 16.1 1 1/1 2
Spacecraft thermal control 0 118.0 1 1/1 1
Payload thermal control 0 233.0 1 1/1 1
Spacecré.ft harness 0 10.0 1 1/1 2
Payload harness o . 10.0 1 1/1 1
Launch-Only weight (1b) 506.1
Retrieval weight (1b)} 506.1
Resuppiy weight (1b) 593.9

Co = $60. 0K ; k1

=1.29 ; ky, = 1.11

*Applies to all spacecraft and payload configurations
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- 5. SIMULATION RESULTS

~ Simulation results are presented in this section for each of the three.
Shuttle modes, as well as results for conventional launch vehiclés. Note
that each case shown represents 100 Monte Carlo mission gsimulations.

These resuli;s are evaluated in Section 6.
5.1 SHUTTLE LAUNCH.—ONLY MODE (EXPENDABLE) .

Simulation data for use of the Shuttle in the expendable mode are
presented in Table 5-1 for six satellite designs (spacecraft-payload com-

binations} and two values of Shuttle launch delay time.

This data, based on satellite failures prior to replacement, can be

used to estimate the mean-time-to—fa.ilure’(_MTTF) of each design:

-D (11)

where T is the mission duration {120 mos), N is the total number of

launches (one beihg the ‘ini.ti;al launch), and D is the launch delay.

Table 5-2 shows the results of such computations for each of the six
satellite configurations simulated, showing good agreement with analyses

of similar configurations undertaken early in the study.
5.2 CONVENTIONAL LAUNCH VEHICLE (EXPENDABLE)

~ Data for arystem maintenance via a conventional launch vehicle can -
be developed from TaBle 5-1 by noting that the .number of flights will be
unaffected by the '1aunlch vehicle used if all other factors are unchanged. *
Such ‘results are preseﬁtéd in Table 5-3 for an assumed launch cost of
$5, 5'miilion; of course, the data can be adjusted to consider any appro-

priate launch vehicle,

* _ ) : . . ,
There are some other differences (e.g., in the actuation module); how-
ever, these have a relatively minor effect on the outcome.

el



Table 5-1. Results for Shuttle Launch-Only System Maintenance (10 Year Mission)

fAn-]

Satellite* Launch Delay Percent No. of Cost/Satellite Cost/Launch Total Cost
Design {(months) Availability Flights {$M) ($M) {$M)
MIN-A 3 75. 1 10. 84 11. 04 1.443 135,3
VARI-A | 3 87. 4 5. 95 11. 46 1.470 76.9,
VAR2-A 3 90. 7 4,66 11.73 rasz 61.6
NOM-A 3 93.9 3.41 12.13 1.496 46,5
NOM-B 3 _ - 95.3 2.87 13. 49 1.537 43.1
GRO-B 3 | 96.0 2.54 14. 22 1.568 40.1
MIN-A 1 89.5 13.49 11. 04 1.443 168.4
VAR1-A 1 95, 3 6. 60 11,46 1,470 85.3
VAR2-A 1 96. 5 5.13 11,73 1.482 67.8
NOM-A ' 1 97.9 3,49 12,13 1.496 47.6
NOM-B 1 98.3 3.06 13.48 1,537 46.0

GRO-B : 1 " 98.8 2.48 14, 22 1.568 39,2

%
For example, NOM-A is the nominal spacecraft design in combination with the A payload configuration -
(see Section 4).



Table 5-2. Effective MTTF from Launch-Only Simulation Data

Satellite Launch Delay  No. of MTTF Average MTTF

Design {months) Flights (months) - (months}
MIN-A | 3 10, 84 9,2
, 8.9
MIN-A . 1 13. 49 8.6
VAR1-A 3 5.95 21.2
: 20.8
VAR1-A 1 6. 60 20. 4
VAR2-A - 3 , 4, 66 29.8
28.9
VARZ-A 1 5.13 28,1
NOM-A 3 3,41 46.8 :
| : ‘47.0
NOM-A 1 3. 49 47.2
NOM-B 3  2.87 61. 2
59-3
NOM-B 1 3.06 . 57.3
GRO-B 3 . 2.54 74.9
' | 77.5
GRO-B 1 2. 48 80. 1 '

5,3 SHUTTLE LAUNCH-AND-RESUPPLY MODE

Simulation results for the resupply maintenance mode are presented
in Table 5-4 for the baseline servicing logic, which schedules a Shuttle
flight when a failure causes State 6 to occur {or States 7, 8, or 9).

Table 5-5 shows equivalent data for the option of not servicing bases

on State 6.
5.4 SHUTTLE LAUNCH-AND-RETRIEVAL MODE

Data for retrieval maintenance has been derived from the resupply

simulation data summarized above. Because the simulated resupply

5-3



Table 5-3. Results for Conventional Launch Vehicle System Maintenance (10 Year Mission)

¥=q

Satellite Launch Delay Percent No. of Cost/Satellite Cost/Launch Total Cost
Design (months) Availability Flights ($M) ($M) {($M)
MIN- A 3 5.1 10. 84 11,04 5.5 179. 3
VARI-A 3 87. 4 5.95 11.46 5.5 100. 9
VAR2-A | 3 90.7 4. 66 11,73 5.5 80. 3
NOM-A 3 93.9 3.41 12,13 5.5 6001
NOM-B 3 b 95.3 2. 87 13. 49 5.5 54.5
GRO-B 3 96. 1 2,54 - 14. 22 - 5.5 50.1
MIN- A ] 89. 5 13.49 11. 04 5.5 223.1
VAR1-A 1 95. 3 6. 60 11. 46 5.5 111.9
VAR2-A 1 96. 5 . 5.13 11,73 5.5 88. 4
NOM-A 1 97.°9 3.49. 12. 13 5.5 61.5
NOM-B 1 98. 3 3.06 13. 48 5.5 58. 1

GRO-B 1 © 98.8 2.48 14. 22 5.5 48.9




Table 5-4. Results for Shuttle Launch-and-Resupply Mode with Baseline Flight Criteria:
Serviced on State 6 {10 Year Mission)

§-G

: S . No. of Flights
Satellite Launch Delay Percent : - '

Design {months) Availability High Low Total Total Cost ($M)
MIN-A | 3 72.8 7.76 5.88 13. 64 57.79
VAR1-A 3. 89.9 2.55 9,24 11.79 41.34
VAR2-A 3 94, 5 1,00 9.95  10.95 34,99
NOM-A o 3 96.8 0.12 8.32 8.44 28.94
NOM-B 3 97.8 -o.o’k 8.27 8. 34 30.35
GRO-B 3  98.0 0.08 3.17 3.25 22.40
MIN-A B 1 | 89.3 9.14 6.29 15.43 | 63.98
VARI-A | 1 ’ 96.3 2.88  9.69  12.57 42.87
VARZ-A | 1 x 98.0 . 1.18 11.35 12.53 | 37.87
NOM-A 1 - 98.9 0.11 8. 66 8.77 - 29.72
NOM-B 1 ' 99,2 ' 0.09 8.78 8.87 31.02
GRO-B 1 99.3 0.11 3,46 3.57 23.07
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Table 5-5. Results for Shuttle Launch-and-Resupply Mode with Alternate Flight Criteria:
Not Serviced on State 6 {10 Year Mission) ,

Launch Delay

No. of Flights

Satellite Percent

Design (months) Availability High Low Total Total Cost {$M)
MIN-A 3 72.8 7.76 5,88 13.64 57.79
VARI-A 3 86.0 3.85 4,01 7.86 39.46
VARZ2-A 3 '89.5 - 2.96 3.45 6.44 34.70
NOM-A 3 94.2 0.71 3.84 4.55 24,77
NOM-B 3 95.6 0.84 2.90 3.74 25.13
GRO-B 3 96,6 1 0.66 1.96 2.62 23.83
MIN-A 1 89.3 9.14 6.29 15.43 63.98
VAR1-A 1 94.9 4,42 3.97 8.39 42,11
VAR2-A 1 96.6 2.84 3.37 6.21 33.31
NOM-A 1 98.0 0.79 3.97 4.76 25.69
NOM-B 1 98.4 0.91 2.97 3.88 26.07
GRO-B | 1 98. 8 0.59 2.15 2.74 23.57




philosophy replaces any modules in which there has been any component
failure, the reliability. of the satellite is restored to unity on each flight,
equivalent to that of the new satellite which would replace a retrieved one.
Thus, the flight statistics for retrieval will be the same as those for
resupply, allowing 'computation of expected mission cost based on:
® The cost of launches from the Shuttle launch cost equation
(Section 3.2.2.1) and data base (Section 4. 1), used in com-

bination with the satellite weights (from Section 4, 2, 1 data)
and the high/low launch statistics (Tables 5-4 and 5-5).

@ The cost of new satellites (the initial one and those required
to replace any which are lost), based on the cost data of
Section 4.2. 1.

® The cost of satellite rework which can be derived from the
resupply rework costs by noting the number of service flights
made and adjusting for the difference in CRo (Section 4,2, 4),
Tables 5-6 and 5-7 show the derived retrieval mission cost data for the

two service flight criteria considered.” Table 5-8 presents the cost

details for the two Shuttle servicing modes.

"The mission simulation presently schedules retrieval flights based only
on loss of a component group in a nonreplaceable unit (NRU), Thus, only
- terminal failure cases can be simulated (by making all modules NRU'g).
Incorporation of more sophisticated retrieval logic is under consideration
as a future development,
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Table 5-6. Results for Shuttle Launch-and-Retrieval Mode with Baseline Flight Criteria:

Serviced on State 6 (10 Year Mission)

No. of Flights

Satellite Launch Delay Percent
Design {months) Availability High Low Total Total Cost ($M)
MIN-A 3 72.8 7.6 5.88  13.64 94. 64
VAR1-A 3 89.9 2.55 9.24 11.79 63.25
VAR2-A 3 94,5 1,00 9.95 10.95 52. 65
NOM-A 3 96. 8 0.12 8.32 8. 44 40.27
NOM-B 3 97.8 0.07 8.27 8.34 41.78
GRO-B 3 98.0 0.08 3.17 3.25 25.45
- MIN-A 1 89.3 9.14 6,29 15.43 106.76
VAR1-A 1 96. 3 2.88 9.69 12.57 66.95
VAR2-A 1 98,0 1.18 11,35 42,53 58. 65
NOM-A 1 98.9 0.11 8.66 8.77 41.57
NOM-B 1 99.2 0.09 8.78 8,87 43.59
GRO-B L 99.3 0.11 3,46 3.57 26. 68
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Table 5-7. Results for Shuttle Launch- and RetrJ.eval Mode with Alternate Flight Criterion:
' No Service on State 6
‘ ‘ No. of Flights

Satellite Launch Delay Percent
Design (months) Availability High Low Total Total Cost ($M)
MIN- A 3 72.8 7.76 5.88 13. 64 94 64
VAR1-A 3 86.0 3.85 4,01 7.86 57.34
VARZ2-A 3 89.5 . 2.96 3.45 6.41 48.29
NOM-A 3 94,2 0.71 3.84 4.55 30,72
NOM-B 3 95.6 0.84 é..90 | 3.74 30.24
GRO-B 3 96. 6 | 0.66 1.96 2.62 - 28.28
MIN-A 1 89.3 9.14  6.29 15.43 106.76
VAR1-A 1 94.9 442 3.97 8.39 61.74
VARZ2-A 1 96.6 2.84 3.37 6.21 46.58
NOM-A 1 98.0 0.79 3.97 4.76 31,94
NOM-B 1 98.4 0,91 - 2497 3,88 31.25
GRO-B 1 98.8 0.59 2.15 2.74 26. 30
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Table 5-8. Resupply Simulation Data and Derived Retrieval Data

Number of Launches

Resupply Costs

Rutricval Costs

Service Launch Satellite Percent ' Sat. SRU Sal. SRU
Criterion Delay Design Avail. High Low Total Launch Equip. Rework Total Launch Equip. Rework Total
Baseline: 3 mos MIN-A 72.8 7.76 5.88 13.64 | 43.46 11,74 2.59 57.79 | 62.39 11.59  20.66 94 . 64
States VARI-A 89.9 2.55 9.24 11.79 | 26.85 12. 08 2.41 41,34 | 33.48 11.93  17.84 63.25
6 VARZ-A 94,5 1.00 9.95 10,95 | 20.70 12. 00 2.29 34,99 | 24.25 11.85  16.55 52. 65
7 NOM-A 96.8 0.12 B.32 B.44 | 14.60 12,28 2.06 28.94 | 15.40 12,1y 12,74 40.27
8 NOM-B 97.8 0.07 8,27 8.34 | 14.27 13.90 2.18 30.35 | 15.35 13.75 12,68 41,78
9 GRO-B 98.0 0.08 3.17 3.25 6.34 14, 51 1.55 22.40 6.33 14, 36 4.76 25. 45
1 mo MIN-A 89.3 9. 14 6.29 15.43 | 50.21 11.19 2.58 63.98 | 72.43 11,04 23.29 106. 76
VARL-A 96.3 2.88 9.69 12,57 | 28.91  11.61 2.35 42.87 | 36.54 11.46 18.95 66.95
VAR2Z-A ' 98.0 1.18 11.35 ' 12, 53 23.53 11. 88 2.43 37.87 27.94 ‘ll. 73 18.98 58. 65
NOM-A 98.9 0.11 8. 66 8.77 | 15.07 12.52 2.13 29.72 | 15.95 12.37  13.25 41,57
NOM-B 99.2 0.09 8.78 8.87 | 15.18 13. 63 2.21 31.0Z | 16.41 13.48  13.50 43.39
GRO-B 99.3 0.11 3. 46 3,57 7.02 14,37 1.68 23.07{ 7.09 14, 22 5,37 26. 68
Alternate: | 3 mos MIN-A 72.8 7.76  5.88 13.64 | 43.46° 1L.74 2,59 57.79 | 62.39  11.59  20.66 94._ 64
States VARL-A 86.0 | 3.85 4,01 7.86 | 25.14 12,08 2.24 39.46 | 33.38 11.93  12.03 57. 34
7 VARZ-A 89.5 2.96 3,45 6.41 | 20.49 12.23 1.98 34.70 | 26,51 12. 04 9.70 48,29
8 NOM-A 94,2 0,71 3.84 4,55 | 10.63 12. 40 1.74 24.77 | 11.65° 12.25 6. 82 3072
9 NOM-B 95. 6 0. 84 2.90 3.74 9,87 13. 63 1,63 25.13 | 11,17 13.48 5.56 30.21
GRO-B 96, 6 0.66  1.96 2.62 8.06 14.37 1.40 23.83 8.34 14.22 3,72 28,28
1 mo MIN-A 89.3 9. 14 6.29 15.43 | 50.21 11.19 2.58 63.98 | 72.43 11.04 23.29 106. 76
VARL-A 94,9 4,42 3.97 8.39 | 28.03 11.93 2.15 42.11 | 37.25 11.78 12,71 61.74
VARZ-A 96,6 2.84 3.37 6.21 | 19.59 11,88 1. 84 33.31 | 25.53 11.73 9.32 16. 58
NOM-A 98,0 0.79 3.97 4.76 | 11.42 12,40 1.87 25.69 | 12.44 ° 12.25 7.25 31,94
NOM-B 98.4 0.91 2.97 3.88 | 10.60 13,77 1.70 26.07 | 11.81 13. 62 5.82 31.25
GRO-B 98.8 0.59 2.15 2.74 7.81 14,37 1.39 23.57 8.19 ‘14,22 3.89 26.30




6. CONCLUSIONS AND REGOMMENDATIONS

6.1 EVALUATION OF RESULTS

Table 6-1 summarizes the mission cost data for all ¢ases presented
in the preceding section. -These results are ap?roximated graphically by
the fitted-curves shown in Figure 6-1, where the correspondence between

MTTF and satellite design is given in Table 5-2.

The other mission parameter of interest is the system a;vailability
(that is, the percentage of mission time during which the system is oper-
ational). Figure 6-2 shows availability for one data set (3-month launch

delay) as a function of satellite design as characterized by MTTF.
This summary data leads to several fundamental conclusions:

a) Reduced mission cost and increased availability can be
gained by increased levels of satellite redundancy, so
long as the increase in MTTF does not produce a marked
increase in satellite hardware cost.

b) Shuttle servicing provides significant advantages (reduced
cost, increased availability) over an expendable system
maintenance approach. '

¢} For expendable operation, 'Shuttle launch is much less
expensive than use of a {(low cost) conventional launch
vehicle, '

d) For the particular service policies considered, the resupply
mode of Shuttle use is more cost effective than retrieval and
provides the same levels of availability.

e) The alternate servicing logic is generally less expensive
than the baseline servicing logic, but provides lower
availability.

f) A decrease in the Shuttle launch delay will increase avail-
ability, but with an accompanying increase in mission costs.
The dependence of these conclusions upon the gsimulation models and data
base employed should be stressed. The following paragraph considers
each of the above conclusions from this and other points of view.

<
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Table 6-1. Summary of Cost Data for 10 Year Mission

Total Misgion Costs ($M)

! Expendable Resupply Retrieval
Launch Delay Satellite Conventional Shuttle | Baseline Alternate | Baseline Alternate
(months) Design Launch Vehicle Launch Service Service Service Service
3 MIN- A 179. 3 135.3 | 57.8 57.8 94.6 94.6
3 VARI-A 100. 9 76.9 41.3 39.5 63.3 57.3
3 VAR2-A 80. 3 61.6 35.0 34,7 52.7 48.3
3 NOM-A.- 60. 1 46.5 28.9 24.8 40.3 30.7
3 NOM-B 54. 5 43.1 30.4 25,1 41.8 30.2
3 GRO-B 50. 1 40.4 22.4 23.8 25.5 28.3
1 MIN-A 223.1 168. 4 64.0 64.0 106.8 106.8
1 VAR1-A 111.9 85.3 42.9 42.1 ©67.0 61.7
1 VAR2-A 88. 4 67.8. 37.9 33,3 58.7 46. 6
1 NOM-A 61. 5 47.6 29.7 25.7 41.6 31.9
1 NOM-B 58. 1 46.0. 31.0 26.1 43.6 31.3
1 GRO-B 48.9 39,2 23.1 23.6 26.7 26.3
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6. 1.1 Effect of Satellite Redundancy

As demonstrated conclusively by the results for all system
maintenance modes, increasing spacecraft redundancy at the black-box
level can have a salutary effect upon both total mission costs and system
availability. This trend occurs because relatively large MTTF increases
are attained via relatively small increases in satellite cost, thus decreas-

ing the number of launches required.

Figure 6-3 shows this trend in satellite costs, based on data pre-
gented in Tables 5-1 and 5-2. The one ‘"bump'' in the otherwise smooth
curve ig due to the NOM-B (nominal spacecraft with payload B) configura-
tion. This discontinuity manifests itself in the detailed resupply/
retrieval mission cost data (Table 6-1) by a similar phenomenon: in the
nonexpendable cases there is a consistent increase in mission cost from
NOM-A to NOM-B even though the average number of launches never

increases.

This result shows the effect of a significant satellite hardware cost
increase without a consistent increase in satellite life. In this case the
cost increase is probably in error due to the modeling of the payload
elements: in other instances (e.g., increase in spacecraft redundancy

beyond the growth configuration) this same situation can occur.*

The fact that large increases in satellite MTTF can be achieved at
low cost is not surprising, considering the complexity of the basic space-
craft. However, further increases will cost more, suggesting an even-

tual upturn in mission cost vs. MTTF curves.

The question of design life must also be considered. The mission

gimulation as now programmed is unable to treat degradation, a factor

|

\

\

- "Cost data to the level of the redundancy blocks was unavailable for the -
payload elements. The total cost of the basic designs was, therefore,
spread in proportion to the block failure bits (Tables 4-7 and 4-8). The
costs of the redundant configuration were then computed on the basis of
‘these block costs and are probably excessive,
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of s:.gmf:.cance with solar array cells, batteries, etc. For life-limited

designs the mean-mission-duration (MMD) is a2 good measure of satelhte

life:

T
MMD(T) =f_ R(t) dt | (12)
0

where T is the design life and R(t) is the satellite reliability. Note that
MMD is always less than the design life, asymptotically approaching T
as redundancy is increased. On the other hand, MTTF = MMD(c) and

is not similarly constrained. Interms of MMD, increases in redundancy
without a design life improvement could be wasteful. Again, an increase
in mission cost would result, since satellite cost increases would not be

accompanied by a marked decrease in launch frequency and cost. For
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this study, simulation results with MTTF above 3 or 4 years are prob-
ably not representative, unless all elements (e.g., solar array, batteries)

have design lives on the order of 5 to 10 years.™

6. 1.2 Effect of Satellite Maintenance

Satellite maintenance using Shuttle retrieval or resupply offers
conclusive advantages over the expendable alternatives (Figure 6-1).
Availability is improved because some service flights are made in order
to prevent loss of the satellite (an abort capability), prior to loss of |

operational status.

Mission costs are decreased by reuse of satellite hardware as can
be seen frofn Table 6-2, which shows the total launch costs for each
approach to system maintenance. Launch costs are higher with Shuttle
resupply or retrieval than in the expendable Shuttle application mode,
due partly to the somewhat larger number of flights but mainly due to
the absence of high-altitude expendable launches (which, according to
the selected cost algorithm are almost 4 times more expensive than low
altitude flights). These increased launch costs are more than offset by

savings in satellite equipment, as evidenced by the total mission costs.

6. 1. 3 Effect of Conventional Launch Vehicle

For an expendable system maintenance philosophy, Shuttle launch
to low altitude (with subsequent orbit transfer using spacecraft propulsion)
is more cost effective than direct injection using a Thor-Delta 2910 launch
vehicle, This lower cost-per-launch is a direct function of the Shuttle
costing algorithm, which assumes that the payload capability not used by
EOS can be used by other missions. If EOS had to pay the total cost of
dedicated Shuttle launches, this conclusion would no longer be true.
Here, as in other areas, the conclusions are determined largely by the

Shuttle costing model. "

*At high levels of redundancy flights are becoming so infrequent that
additional flights may have to be scheduled to update payloads. If these
factors are included, highest redundancy may not yield the most cost
effective approach,
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Table 6-2. Summary of Launch Cost Data for 10 Year Mission

Total Launch Costs ($M)

Expendable Resupply Retrieval

Launch Dela.fr' Satellite Conventional Shuttle | Baseline Alternate | Baseline Alternate
(months) - Design Launch Vehicle Launch Service Service Service Service

3 - MIN-A 59, 6 15.6 43,5 43.5 62.4 62.4

3 VAR1-A 32.7 8.7 26.9 25.1 33.5 33.4

3 VAR2-A 25.6 6.9 20,7 20.5 24.3 26,5

3 NOM- A 18.8 5.4 | 14,6 10.6 15.4 11.7

3 NOM-B 15.8 4.4 14.3 9.9 15.4 11.2

3 GRO-B 14.0 . 4.0 6.3 8.1 6.3 8.3

1 MIN-A T4.2- 19.5 50.2 50.2 72.4 72.4

1 VARI-A | 36.3 9.7 28.9 28.0 36.5 37.3

1 VAR2-A 28,2 7.6 23.5 19.6 27.9 25.5

1 NOM-A . 19.2 5.2 15.1 11.4 16,0 12.4

1 NOM-B 16. 8 4.7 15.2 10.6 16.4 11.8

1 GRO-B 13. 6 7.0 - 7.8 7.4 8,2




6. 1.4 Effect of Retrieval vs. Resupply

The simulation data shows a consistent advantage for resupply
(on-orbit module replacement) when compared with retrieval {ground
‘refurbishment). These differences occur in the launch costs (lower
because the average payload weight is lower)} and in the equipment re-
work costs {which for retrieval include detecting and correcting prob-
lems introduced in all modules due to the Shuttle return flightr environ-
ment). The launch cost differences are particularly sensitive to the
FSS and SPMS weights, and emphasize the desirability of lightweight
implementation of these mechanisms. As before, the Shuttle costing

model plays a key role in determining mission costs.

6.1.5 Effect of Servicing Policy

For both resupply and retrieval two servicing policies were evalu-
ated. The baseline scheme anticipates loss of deboost capability byr" ser-
vicing when a failure causes any Class 2 group to become one failure

away from loss. The alternate logic, like the baseline, services on:
o loss of any Class 1 group, ' |
¢ loss of any Class 2 group,
e one-away from loss of any Class 3 group,

but does not anticipate loss of deboost capability.

The results show the alternate policy more cost effective in all
cases except those with the GRO-B satellite design. In most cages the
baseline logic results in considerably more Shuttle flights, without a
compensating decrease in the number of high altitude flights. With the
GRO-B design, in which a number of Class 2 and Class 3 groups are made
triple-redundant, the number of Shuttle flights with thé baseline logic is
less than half its value with any other design; there are in this case few

opportunities for a Class 2 group to be one failure away from loss.

Although generally more cost effective, the alternate logic does
lead to more system down time (Figure 6-2), because a higher percent-
age of flights occur after the satellite has gone down. There is, there-

fore, a cost-availability tradeoff to be considered.
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6. 1.6 Effect of Launch Delay

Decreasing the elapsed time between a flight decision and occur-
rence of the flight has the expected effect of increé.éing availability and
cost. However, the actual cost increase is probably much greater than
the increment shown, because the schedule-related cost increases in

reducing turnaround from 3 months to 1 month are not included.
6.2 RECOMMENDATIONS FOR FUTURE STUDIES

The results of this study have led to some interesting conclusions
as discussed in the preceding section. Some of these conclusgions are
simulation model and data dependent as noted above. Further mission
tradeoff studies, -exploring those issues and others, are suggested,
incl'uding the following:

. Shut.tle Cost Model. The above conclusions appear to depend
strongly upon the model used to charge the EOS program for
use of the Shuttle. With this in mind, the model should be

reviewed and perhaps revised, Future studies could include
any new Shuttle cost model suggested by GSFC.

e Design Life Simulation. Realistic inclusion of time-related
component degradation is desirable, particularly if highly
redundant designs are to be considered. The model of
degradation must consider several levels of performance,
analogous to the component group clasges now used,
because exceeding the design life of an array (for example)
will not prevent deboost or cause loss of the satellite,

# Redundancy Studies. Studies thus far suggest that increases
of above the GRO-B configuration may penalize mission cost.
Definition and study of such designs is suggested, but must
be accompanied by a realistic design life model and instru-
ment upgrading policies.

e Pavioad Cost Data. As noted earlier, sufficiently detailed
payload cost data was unavailable for this study. Develop~
ment and inclusion of more definitive data is suggested.

In this context alternate payload sensors (TM, HRPI] can
be modeled and evaluated.

e Alternate Missions. This study has considered a single-
satellite/single-instrument system. Future studies should
deal with realistic alternatives {(e. g., multiple satellite or
a single-satellite with tandem sensors), considering an
availability model which accounts for degraded operation
{e.g., one of two sensors operating).
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e Inventory Effects. The selected mission simulation model
has assumed a fixed delay between launch decision and
flight. In fact, the delay will depend on a variety of
factors, including medule inventory. Advanced studies
can evaluate the effect of module inventory limitations on
total mission costs.
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APPENDIX A -

SIMULATION MODEL AND COMPUT ER PROGRAM

1. WTRODUCTION

The économic assessment of the launch, retrieval, and resupply
modes of servicing the EOS with the Space Transportation System (STS)
is made using results derived from a computer simulation model of satel-
lite deployment, in-space refurbishment and servicing, and retrieval and

ground refurbishment.

The basis for the computer simulation is the satellite mission life
cycle cost simulation model. This general simulation model and its imple-
mentation using a computer have been under development by TRW for
approximately two years, The model is generally sufficient to handle the
economic analysis of the EOS satellite; however, this study did necessitate

the inclusion of EQS-gpecific cost and space servicing details.

The satellite mission life cycle cost simulation model, Figure A-1,
shows the essential operations or activities ehcduntefed in deploying .a.nd
maintaining a s;itellite or constellation of satellites in orbit for the life of
~ the mission. The activities encompass all thosé operations required for -
on-the-ground support, Space Shuttle launch, in-space operation, service
launch decisions, in-sgpace servicing, and retrieval and ground refurbish-
ment. ‘MonteACa_rlo techniques are used with statistical representations

of each important parameter,

An "activity" is ‘a function I(designated by a box in Figure A-1) which
receives an input, performs a transformation on that input, and produces
an output. For exa_.mple,' a packet of information in the form of an order
enters satellite equipment manufacturing (Activity 44, Figure A-1) and ét
some time la.tei- an output, which is a grouping of space replaceable unit(s)
(SRU's), leaves ,the. activity. The acfivities shown in the model are all
interconnected with arrows that represent the inputs and outputs. A solid
arrow represents the flow of hardware (i. e., Space Shuttle, satellite,
group of SRU's, or one SRU) and a dotted arrow represents the flow of

information (e. g., flight order, failure order, or hardware order).
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As the hardware and orders flow through the activities, the time is
advanced according to the time (in hours) assigned to perform an activity.
For example, suppose 2 payload installation into a Shuttle at A-19, takes
169, 6 hours; therefore, if the Shuttle was available when a satellite entered
at 8765. 4 hours, the Shuttle would move into A-24 at 8935, 0 hours. The
time required to perfofm an activity is chosen by drawing a random num-
ber, entering the distribution describing the time variation and picking
the actual time for that specifié operation. The movements of the hard-
ware and orders take place as they complete activities; i. e., between
8765. 4 hours and 8935, 0 hours there may be a component failure order
leave A-65 at 8766. 2 hours, a spacecraft may leave A-44 at 8830, 9 hours
and a Shuttle leave A-27 at 8921, 6 hours.

In addition to time advancement, program cost accumulation occurs
as hardware and orders flow through cost-related activities (e. g., satel-
lite equipment manufacturing, SRU rework, etc.). Costs are computed

based upon the relevant general formulas and patticular input values.

The activities represented in the model of Figure A-1 are considered
a reasonable and practical representation of all the pertinent .interfaces
and decision criteria for the EOS study. A few minor improvements
could not be included within the schedule and budget constraints of the
study. However, the detail logic content of each activity is so constructed
that the incorporation of foreseeable future model improvements would

not require complete revision of the activity.

1.1 Simulation Model

In order to point out the primary features incorporated in the
activities of the satellite mission life cycle cost simulation model, a
detailed explanation of typical movements of hardware and orders is
presented below. The model, Figure A-1, should be referred to at each
transfer. In the explanation, A-number means an activity identified by
that number, as shown in the square in the upper left corner of each
activity block, The circléd number in the upper right corner of each

block is used by the computer for the selection of the proper logic,

At time 0, several actions are initiated in the model. First orders

leave A-79, general order insertion, and enter A-1, Satellite flight
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scheduling. Then Space Shuttle leaves A-31, shuttle insertion, and
position themselves in A-19, _premate preparation. Flight orders and
launch orders which eétablish_ the number of satellites to be put in orbit
and launched on a given flight, move from A-1, satellite flight scheduling,
-to A-32, satellite hold/reiease, and manufacturing orders, which initiate
manufacture of the appropna’ce number of satellites, move from A-1 to
A-44,

To _siﬁlulate the satellite assembly and test process, the orders in
A-44 begin a cycle to make available satellites according to a prescribed
time schedule. A satellite section is defined as the SRU and nonreplace-
able units (NRU) which comprise a complete satellite. Here the produc-
tion cost of a satellite is computed based upon component costs, SRU-level
costs, and mﬁltiplica’cive fa..c_tors for buying and manufacturing. As the
sections are available, ‘they move into A-10, satellite assembly/test. In
A-10 it is assumed that only one satellite can be assembled and tested at
one time. The satellite moves into A-32, sé.tellite hold/ release,l when
it is finished in A-10.

The completed satellite joins with the flight order in A-32. When
the appropriate number of satellites to be flown on a given launch (one for
the EOS system) are availa.blé, the satellite(s)/flight order(s) join with |
‘the launch order, and are released into A-19, premate preparation and
payload installation. A-32 will hold satellites and release them only when

. launch and flight orders are available, or will hold orders and reléa.ée

" them only when a satellite entefs.' For example, if five satellites are
assembled and are available at three month iﬁtervals, and four flight
orders are ready at 0 time, then each of the first four satellites will move
: through A-32 into A-19 as it completes A-10. The fifth satellite will
remain in A-32 untllt a satellite in orbit needs to be replaced; detection of
a nhonrepairable satellite initiates replacement flight and launch orders
which joins up with fhe fifth satellite in A-32. Now, if a second satellite
needs to be replaced, the flight and launch orders for its replacement

would wait in A-32 until an additional sa.telhte can be produc ed.

In A-19, premate preparation and payload installation, the satellite
is joined to the Shuttle. In this activity, it is assumed that only one pay-
'load installation'can take place at one time. The now- loaded Shuttle
advances through A-24, Shuttle assembly, and A-27, prelaunch., Here
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the costs associated with launching the satellite are accumulated. For the
EOS, table of weight and cost values is -input in order to make this calcu-
lation. For all cases (launch only, resupply, retrieval), cost is a function
of weight carried up. The loaded Shuttle moves into A-39, launch into
orbit, where it is subject to a possible random loss which is specified as

a probability. The actué,l loss determination is made by a random number
draw which is compared to the specified probability. If the Shuttle survives
A-39, it moves into A-45, Shuttle/satellite disengagement, Here, too,.
the satellite is subject to possible random loss, as in A-39. At this point,
the satellite is separafed from the Shuttle upper stage (OOS) and they are
modélled separately. The Shuttle moves through A-52, return from orbit,
A-11, landing/safing, and A-13, payload removal. Finally, the Shuttle is
refurbished (not included in this model) and returns to A-19 to await

another payload.

The satellite leaves A-45, moves into A-65, satellite in orbit, “and
is put into active service. A gatellite is comprised of a number of SRU's
and NRU's, each of which is described by a reliability block diagram of
series and/or redundant components {such as receivers, transmitters,
batteries, earth sensors, etc.). These are turned on by selecting a ran-
dom number and using the component's reliability déscription, failure
~ rate (A), and a shape pai‘ameter (R) to calculate a time to failure. All
SRU's and NRU's compenent failure times are reviewed after these calcu-
lations and the failure time which is closest to present time is entered as

the next event,

Each component is given a severity clas gification based upon the
effect its failure would have on the satellite, As failures occur, redundant
groups of components move into different failure '""states,'' depending upon
the component class. Servicing decisions are made based upon these

satellite states.

The mission starts when a prescribed number of satellites comprising
a congtellation are all in orbit and operational. For example, if by the
time the last satellite of the constellation is activated an earlier launched
satellite has become inoperative, the mission has not started. The entire
constellation must be operational simultaneously to commence the mission.

Although all satellites are alike from the standpoint of hardware (SRU/NRU)
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configuration, it is possible in the model to specify an oper'ation'a.l differ-
ence for an individual satellite. In an extreme case, one satellite may |
have an SRU with all components turned on while another may have the

same SRU with all components turned off,

Whenever the 'component failure time (i.e., next evg—:nt) of a satellite
in orbit arrives, the satellite is completely reevaluated to determine its
operational status, There are two types of situations, an SRU component

failure or an NRU failure, each of which will be explained below.

Every SRU component failure causes a failure order to be generat-ed'
so that the detalls of this failure can be evaluated on the ground. The SRU
- which containg the defective component is evaluated for sufficient compo-
nent redundancy. A standby component is turned on, if available. If this
compbnent failure cauges the SRU to be inoperative, this is noted by a
decrease in the number of operating satellites, i.e., change in satellite
availability. All SRU's of the satellite are now searched in 6rder to find
the next expected component failure time (i.e., next event). A failure
order leaves A-65 and‘ moves into A-104, deqision actioh. This activity,
A-104, is inserted to allow a time delay for ground ex}aluation of the data .
{for this study the delay time is set to 0). The failure order moves into
A-2, SRU payload flight scheduling, where the pertinent failure data is
entered in a summary table. After each failure entry, all table entries
are reviewed in order to determine whether a service flight is ‘requi'red.

A space servicing flight is initiated in the EOS resupply case when the sat-
ellite is in one of the following states: 1) the failure of a component or
SRU causes a satellite to be inoperative or, 2) one additional failure of a
component in a redundant group would cause loss of fhe satellite, or, 3) |
‘either failure or one additional failure (depending upon which input option
is chosen) of a component would prevent satellite boost/deboosting. If

one of the aforementioned criteria is met, then a service flight order
moves out of A-2 into A-42, replacement SRU, where the required payload ‘
SRU's are generated. After the SRU payload information is left in A-42,
the order moves into A-30, SRU payload hold/release, to await repla.ce—- |
ment. When the proper SRU's for that service flight are accumulated in
A-30, the SRU group combines with the failure order and the payload

moves into A-19 to load into the Service OOS to go up on an available



Shuttle. The Shuttle/service OOS moves with its load as previously
described for a satellite launch, except' that it moves through A-45 with-
out a time change and the load does not separate from the service OOS.
The service O0S and SRU payload go into A-66, replace SRU in-orbit.
The service OOS visits each satellite needing repair and all the new SRU's
are put into the satellites and the old ones are brought aboard the Shuttie.
When an exchange of SRU's is complete for a satellite, the new ones are
activated, as previously described for a newly launched satellite, and the
next new component failure time is determined. If the satellite was inop-
erative, it is now rhade operative, - This is noted by an increase in the

number of satellites operable.

Servicing flights for the EOS are made to either low altitude or high
altitude depending upon the classification of 2 component group and how
many units are failed. High- altitude servicing is performed in the event
of failure of a Class 2 component group; otherwise, low-altitude servicing

is performed.

The Shuttle with the old SRU's moves through A-52, A-11 and into
A-13. However this time, since thefe is a returned payload, ‘it is sepa-
rated from the Shuttle. The Shuttle goes into A-19 to await another pay-
load, and the returned payload moves into A-5, returned payload separation,
where the failure order is separated from the old SRU's, The payload
then moves to A-15, where costs of reworking the returned SRU's are
accrued based upon their failed components. The returned payload then
moves into A-197, collection of returned payloads, where a fixed SRU
rework cost ig accrued. The failure order goes into A-2, SRU paylead
flight scheduling, where it removes all entries pertaining to its replace-
ment flight since the task is completed. The entries are left in the sum-
mary table so that in case an SRU replacement payload is lost it can be

repeated.

An NRU failﬁre in a satellite causes it to be inoperative; the satel-
lite cannot be repaired by replacing a unit, therefore, a new satellite
must be launched, A satellife which becomes inoperative due to an NRU
failure moves out of A-65 into A-190, satellite nonrepair failure, and the
number of operating satellites is decreased. The satellite remains in

A-190; however, its flighf order, which had previously joined with the
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satellite in A-32, is now released. The flight order moves into A-103,
decigion action, the time delay. for a ground decision (in this model it is
set to 0), Next, the flight ord_ef goes into A-2, it examines the component
failure summary table and removes all SRU entries which are related to
the nonrepairable failed satellite. After this, the flight order moves into
A-1, satellite flight scheduling, if there is a completed satellite ready

(e. g., if only four were required for starting a mission but five were man-
ufactured in the production run), then the flight order will go directly to

A-32 and proceed as previously described.

If there is not a completed satellite ready, the flight order generates
a hardware order which will start the production of a new satellite, as well
as a launch order. The launch order moves to A-32. The hardware order
moves into A-44 and starts the production cycle for the satellite sections.‘
In this latter case, the flight order moves in A-32 to await the new satel-
lite and proceed as previously describe-d.' Whenever the need for a new
satellite comes so late in a mission that its orbital operating time would

be too short, flight hardware order does not proceed any further than A-1.

If the retrieval option is chosen, a retrieval order is generated in
A-1, and sent to A-32, where it mates with the appropriate launch order
to retrieve the appropriate (failed) satellite. In A-45 the retrieval order,
along with the Shuttle, separates from the newly launched satellite. Both
Shuttle and retrieval order move into A-67, retrieval, where both mate
with the failed satellite. The Shuttle and retrieval satellite are separated
in A-5, and the satellite moves into A-15, satellite rework, where all its
failed components are reworked. Costs are accumulated here based upon
components reworked. The reworked satellite then moves into A-197,

and eventually to A-32, where it waits for launch and flight orders.

' In the ca'r:_;e where a satellite is lost, as in A-199, satellite lost, the
flight order is removed from the satellite and the order proceeds in the
sarne manner as described for a satellite nonrepairable failure. Eventu-
ally the time advances to the end of the mission, at which time all operat-
ing satellites moved from A-65, satellite in-orbit, to A-193, end of |

mission.



2. COMPUTER PROGRAM

The simulation model computer program is a discrete event program,
one in which items are processed through an activity with definite start
and finish times. Time starts at 0 and increases from event to event until
the mission is completed. The events are variable time incremented
which means that the time of the next event is as it occurs, i.e., a series
of events may occur at 10, 531.6, 10,631.7, 10,632.8, 10,633, 4, and
12,222.2 hours. As previously mentioned, both hardware and orders have

substance; they are entities that move their activities,

No attempt will be made here to explain or show the computer pro-
gram in its entirety. Itis a 7000-card program composed of a main pro-
gram and 51 subroutines. However, a simplified logic flow chart of the

main program will give the essence of the program.

Figure A-2 shows a very simplified logic flow diagram of the main
program, This flow chart depicts the movements of the computer through
the instructions which manipulate the model, This is essentially a driver
that calls subroutines as it moves from the start through the actions and
decisions enough times in order to manipﬁlate the model's hardware and

orders until it reaches the end,

In sumimary, as each event is encountered a piece of hardware or
order is moved from the activity it just finished into the next activity and

it is rescheduled; the cycle is repeated until there is nothing else to move.

The following discussion covers each of the 10 numbered rectangles,

parallelogram and diamonds of the logic flow chart, Figure A-3.

1} Input data and initial conditions. The input data to the program
consists of activity descriptions, hardware/order descriptions,
SRU/NRU unit descriptions, and timeline analysis, As the
input data cards are read info the computer, some error
checking is performed on the most expected keypunch and
user data inconsistency errors. If an error or a contradiction
in data is found, then a diagnostic message is printed. A
set of activity description data cards contain information
relating to connecting to its input and output activities, activ-
ity type and identification numbers, a list of descriptors, and
the initial (0 time) status, The hardware/order descriptions
establigh the condition of all necessary initial (0 time) loca-
tions, scheduled event time, information relating to hook-up
with other hardware or orders, and any queueing states.

The SRU/NRU unit descriptions give the composition of the
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START

v

- /INPUT DATA AND !
 INITIAL CONDITIONS

ANY ITEM
AWAITING
LAST EVENT

> YES

FIND NEXT
SCHEDULED EVENT

ANY MORE
SCHEDULED 4
EVENTS

NO

FIND NEXT PROCESS

CANENTER 3
NEXT PROCESS

PRINT OUT EVENTS ¥
AS REQUIRED

T

h 4
PRINT OUT SUMMARY 10 . EXIT FROM 7 PUT ITEM 8
OF SIMULATION LAST PROCESS THROUGH PROCESS
END

Figure A-2. Program Logic Flow

unit in terms of all its components, i.e., reliability block
diagram, component reliability descriptors, and component
cost. : ‘ ‘

As an aid to interpretation and review of the input data, a
printout is made in a narrative form which shows what has
been read into the computer. The inputted data does not
contain narrative, it just contains nurmbers which described
the data set, The input data format is shown in Figure A-3,
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Process Description |

PROCESS 52 *e¢ RETURN FROM ORBIT C Rk

17 15 LOCATED AT POSITION 263 OF THE INTERNAL COMPUTER LIST AREA.

PROCESS TRANSFORMATION TYPE 1 HAS & DESCRIPTORS.
1.00, 8.00, 0.00, 0.00,

REFER TO THE PROCESS EXPLANATION FOR THE MEANING OF THE ABOVE VALUES.
THE 2 INPUT PROCESSES ARE 39, 45,
THE 1 QUTPUT PROCESSES ARE Il

DUTPUT SCHEME O IS USED

1L ITEMS CAN BE PROCESSED SIMULTANEOUSLY.
INITIALLY, THERE ARE O ITEMS BEING PROCESSED.
THE INITIAL PROCESS STATuS IS OPEN

ranedarens l(A]_l proceggeg descnbed)

srnnnsnpks

sednd SHUTTLE/SATELLITE/UNIT DISPOSITION AT START e

. THE QRDER 9000L IS SCHEDULED TO LEAVE PROCESS T9 AT ¢.000 HOURS.
THE SHUTTLE %0001 IS SCHEDULEO TO LEAVE PROCESS 31 AT 0.000 HOURS.

THERE LS NO PAYLOAD ABOARD

THE SHUTTLE #0002 IS5 SCHEDULED TO LEAVE PROCESS 31 AT 0.000 HOURS.
THERE 1S NO PAYLOAD ABQARD

THE SHUTTLE %0003 IS SCHEDULED TO LEAVE PROCESS 31 AT 0.000 HOURS.
THERE [S NO PAYLOAD ABOARD '

THE SHUTTLE %0004 IS SCHEDULED TO LEAVE PROCESS 31 AT 0.000 HOURS.

THERE 1S NO PAYLOAD ABOARD

assetensiy

(All zero time conditions specified) | =

sesuavanng

TAmers SRU/NRG UNIT DESCRIPTICH sexsx

“SRU ————— SOLAR ARRAYALR INE MODULE T
_MOOEL 1 SRL EQUIV. 1 WEIGHY 233 MG, OF COMP, 11 -

TYPE ALPHA BETA COGNDIT ICN DSGN LIFE  COMP. NAME COST{DDOLLARS)
10601. 03 #{COCGOGOG,.  L,0000  ACTIVE 1.00°  *000CO. AD STR 92000.00 MFG.
10602, 01 1€C0CCCE0C 1.CCOC ACTIVE 1.00  *00CGO. THER 12000.00 FFG.

10€£1.03 4CEC000  1.000C  ACTIVE 1.00  *00000. A DRIV 45000,00 MFG.
1€£51. 03 4CGCO00  1.0000  STNCBY .10  *GGCOC. A DRIV 45000400 MFG.
10£52,03 22041C  1.000C ACTIVE 1.00  *0CCCO0. AC ELE 30000.00 MFG.
10652.03 220410 _ 1.00CC _ STNCBY L10  *GCQO0C. AD ELE ‘ 30000.00 MFG.
1C€31.02 2BB6E4 . 1.0000  ACTIVE 1.00  =*0C0C0. DI/SCY 22000.00 MFG.
10611, 03 1176471  1.000C  ACTIVE 1.00  #*00000. AD PCU . 25000.00 MFG.
_10€11.03 __ 117€471 _ 1.0C0C _ SYNCBY .10 _ *0C0CO. _ AD PCU _  _ _  2500C.00 KFG.
106%3, 3 *¥CLCCCOCO0.  1.006C ACTIVE 1.00  *0CQODD. ARRAY T 528000.00 MFC.
1C691.03 $00CCCLCC0.  1.000C  ACTIVE 1.00  #COCCO. HARN 1000G.00 ¥FG.
TBUILE COST L0250 MILLICN DELLARS FACTORS MFG. 1429 BLY 1.12 T

(All 3RU's and/or NRU's listed)

Figure A-3., Standard Input Data Format — Satellite Mission
Life Cycle Cost Simulation Model Computer
Program
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2)

3)
4)

5)

6)

Since the expected inputs can be extensive, attempts are
made to keep the amount of computer memory used to a

‘minimum. The various activity types are of different lengths

in terms of computer words; therefore, it is most economi-
cal to store this in a packed fashion. For this reason, the
location of a specific data must be accessed by formula
within an activity. In order to get the quickest transfer from
one activity to another, the input and output activity identifi-

cation numbers are converted to relative computer locations

and stored with the other activity descriptors. As an assist
for the user, it is not necessary to numerically order the

activity identification number within the input data card deck.
During this input phase all the starting values are initialized.

Any item awaiting last event? As the program gtarts manip-
ulating the model, instances will occur in which the hardware/
order must wait for a future event whose tirme may not be
predictable in advance., Therefore, the item must wait and
any last event must be checked against waiting items to see
if the event was the one which was being waited on, For
example, the only Shuttle in A-19 (see Figure A-1) may be
having a satellite put onboard and an SRU payload may be
ready to go onboard a Shuttle. The SRU payload must wait
until another Shuttlé arrives or this Shuttle makes its round
trip (if it happens to be the only one). The check for this
type of situation is made here. Whenever the last event
occurrence does not release a waiting item, the program
goes for the next event. A released waiting item becomes
the next event, thus by-passing 3) and 4).

Find next scheduled event, The time of the next event and
the activity location at which it is located is found.

Any more scheduled events? When there are no more sched-
uled events the mission simulation will proceed to a flmsh
otherwise it continues. :

Find next process. The location of the next activity is found.
This can be a single choice, such as the Shuttle going from
A-19 to A-24, It can also be one of several paths, such as
an order leaving A-2, in which case the correct path depends
upon the characteristic {type of contained information) of the
order. Another situation could be the move from A-39 where
the Shuttle can go to A-45 to A-199, dependmg on the value
of a random number,

Can enter next process? There are instances when the next

activity cannot accept the item waiting to enter, This situa-
tion is discovered by interrogating the internal state of the
next activity. In the Shuttle/payload example described in
2), the SRU payload gets into the await status through this
processing. The SRU payload found only one Shuttle and that
was being loaded, therefore, it went into an await so as to
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let the next event come up. Eventually some future next event
would be the one for which the SRU payload was waiting. If
entry is unobstructed, the itermn moves on.

7) Exit from last process. Prior to the item leaving the current
activity for the next activity, the status of the current activ-
ity must be reset to account for the leaving of the item.,

Thus, another item at a future next event will see the correct
status of the activity when it interrogates as described in 6).

8) Put item through process. The next activity now becomes
the current activity, the enter1ng item is set into the activity
and the proper transformation is made with a scheduled com-
pletion time.

9) Printout events as required. As events take place, any record
of the details which have transpired are printed out or saved
for future summarization. This completes the main loop of
instructions.

10) Printout summary of simulation. When the simulation is
completed, the results which best describe the happenings
are printed. A concise selection of the most descriptive data
is outputted because data from the total number of events
are great in volume and unw1elc1y to interpret. (See Fig-
ure A-4.)

The simplified logic flow chart depiéts a single simulation of a mis-
sion. The sirmulation is a (dynamic) Monte Carlo type; therefore, to
observe the variations in the measured parameter's of the mission system
many simulations are made. The logic flow chart would be modified for
many simulations by looping up to initial conditions instead of printing out
a summary. This printout would be made after a significant number of
gimulations., In this case, the essential events (see 9)) for only one mis-
sion are printed out, since a printout for many missions would be huge

(several hundred pages).
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e AWALLADILITY onwes

LA RS B B &
THERE JEE 100 BiSTIGNS GMICH ACCUNULATED  OTS0000 CPERATIMG WOURS TN GRBIT.

THERE ARE O SATELLITES OPERATIAG FOR 13,871 PERCENT OF THE TIME.
i RuN 2+50 PERCENT
AYCRMGE 1287 PekcEnT
ANEMN  26.07 PERCENY
Sl’llﬂlﬂﬁ BE!I“’IUH 4,70 PERCENT

THEHE ABRE 1 SATELLITES DPERATIMG FBﬂ Bb+129 PERCENT DF THE TINWE.
MINIFUM 73.93 PERCENTY

AVERSGE §6,13 PERCENT,

RAKIBUN 9T7.50 PERCEWNT

STANDARD DEVIATICN 4270 PE_ﬁCENl’

“ a3 FREGUENCY OISTRIBUTICN OF SMUTTLE LAUNCHES REQUIRED e%s

LAUNCHES L 2 3 % 1 L] T 2 9 1 i1 i2 13 14 1%

OCCURNE O 1 [ & g 1T 14 13 18 1 &% 3 e i1 e
NORM 0.00 .08 0.00 ..22 .A% .54 78 o72 1.00 .94 .22 .17 0.00 .06 0,00
CUN €00 0L .01 .05 .13 030 o&4% .51 75 .92 .5¢ .99 .93 1.0C 1.00

LAUMCFES 1 2 2 4 % ] 7 8 9. 10 il 12 13 14 i5

HINIMUN = 2,00

AVERAGE =  7.88
nulnun = 14.00

"MEDIAN = 8,00

_ MOODE = _  .S.00

STANDARD CEVIATION = 2.14
#%% SHUTTLE LAUNCH TIME DISTRIBUTICN #3¢ ‘ ’
__THE AVERAGE MUMBER _OF SHUTTLE LAUNCHES REQUIRED IN EACH TIME INTERWAL.  .._ . ____ o

THE TOTAL TIME SPANNED 15 131400.0 HOURS.

EACH INTERVAL I$  2190.0 RCURS,

AWG. NO2Lo00 S10 .18 w31 17 <24 <15 <15 18 28 .14 .13 1% 40 W20 .14 .28 .25 .14 .21
INTERVAL 1 2 3 4 5 & 7 B 9 18 ¥ 12 13 14 i5 s 17 18 19 0

AVGa MO+ ol% 17 <19 217 412 11 212 .11 I8 .17 2C .14 .15 15 (17 .19 .23 .19 .21 .23

. INTERVAL 21 z_z_ 23 2% 25 Tae 23 T2m_"ze 3 m_ 32 33 ,,zﬂ_ﬁji,,_}_é_jl___ls__ls_h .48
AVG. NO. =05 0,08 0,00 0.00 0.00 QaCO 0400 0.00 0,00 0,00 0.0C 0. G0 0400 0,0€ €,00 0,00 £.00 0400 C.0¢. 0,0_12
INTERVAL 41 42 43 44 45 46 47 48 49 50 51 &2 53 84 5% 56 51 58 5§

THE KIN. NJMBER OF SALTTLE LAUNCHES REQUIRED FOR & WISSTCh i 7 2.00

_ ThE AVERAGE MUBBER OF SHUTTLE LAUNCFES FEQUIREC FGR A MISSICN [5 1,68 e e

THE MANe WUMBER OF SHUTTLE LAUACHES REQUIRED FOR # MISSICN IS 1l4.00

i - LOW ALTITUDE LAUNCKHES PER PISSIOH

![P‘J [, V].]

. = k.00 : _
MWERAGE =  3.58 ’
FARERUR = .00
ST0 DEY = 1.67

HIGH ALTITUDE LAUNCHES PER PISSIER

FINKLNUN = €.00
MVERAGE = 3.90
PAX I RUN = 9.00

l STD DEV = 1.77 BT

Figure A-4. Standard Output Data Format — Satellite Mission
Life Cycle Cost Simulation Model Computer
Program .
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*kedd SERVICE FLIGHT INITIATICN STATISTICS sasws

THERE IS5 AN AVERAGE OF 6.85 SERYVICE FLIGHTS PER MISSICA

A
Q.00 PERCENT WERE IN STATE
Q.00 PERCENT WERE IN STATE
25411 PERCENT WERE [N STATE
17.94 PERCENT WERE 1IN STAVE
56.93 PERCENT WERE IN STATE

C-R LA

*%% SRU REPLACEMENT PER SERVICE FLIGHT DISTRIBUTION %

BOX EQUI 1 2 3 4 5 ]

OCCURNC 39 38Z 137 59 @ C
NCRM .10 1.00 .52 .15 .02 0.C0
CuM (6 Lb] »90 .99 1.00 1.CO

BGX EQUI 1 2 3 4 5 &

TMININUN = 1.06

U U - —————— AVERAGE = FAL L

MAXIMUM = 5.00

NEDIAN = 2.80
. . - MUDE = 2,00
STANDARD OEVIATION = .78

*¥* SHU MCDELS AEWOAKEC #4#

SRV MOD. 0 1 2 3 4 'S5 6 1. & _§S_1¢_ 1l 12 .13 14

OCCURNC 0 79 89 226 313 &5 o 0 o )] ¢ 170 o Se 0
- BATIO0 Q.00 405 205 ,]13 .22 %) (.00 0,00 0,00 9,0C 0,00 .10 0,00 ,C3 C,00

¢ SRU MOD o 1 2 3 4 5 ) T ] 9 10 11 12 13 14
b

$¥eW% SATELLITE SERVIGE VIGITS #esex

[_‘ WEIGHY FOR 1 SATELLIVES
PINJMUN = 232.90
BVERAGE = 1574.2%
NAXEMUM = 2358.90
SI0_DEY = 279.43

s&¢ REPLACEMENT SATELLITES MISSION FRECUENCY DISTRIBUTION #4%

SATELLIT o 1 2

T DCCuURNG 97 3 0 B T T T
NORM 1.00 .03 Q.00
CUM_ ST 1.6C 1,00 '

SATELLIY o i 2

: MINIMUMN = 0.00
— ' i AYERAGE = $03
1 MAKIWUM = 1.00

WEDIAN = §.00

o N B
L * YRS

Figure A-4. Standard Output Data Format — Satellite Mission
Life Cycle Cost Simulation Model Computer
Program (Continued)

A-16



"6 NISSION {OST INILLEONS ) ese

[ COST DLA 200 30 40 5 &6 3¢ a0 90 100 110 12C.

" accurRNe [} 115 1% 34 11 12 1 2 1 [
NORK 0.00 .09 .44 .44 L.00. .50 .35 .03 .06 .03 0.00

999 .08 1.0€
COST DLR 20 30 40 S0 &b )0 80 w0 D0 110 120

wwies ACTIVITY COST SUPNARY — . whwid
T WAME JOESCRIPTICN START FINTEH | ' COsT (AILL [GNS gF GoLCaRs)
. hRS ® - KREL® NN VG HAX STO CEV
15 SAU mewoRk T 1.0 1.0 - T us91 2.183  9.153 T L.i0z
2T LAUNCH _ =L S0 10287 40.673 86,1856 14,817
44  SPACECRAFT EQUIR, n.s'- : “1.0 TR ' 1614 11,663 23.228 1.981
weed ACTIVITY YOUALS 3988 T T _ T 2z.660 55,019  100.63% 15.161

v

I . : . fBU MONEI AUMBER ;& - ATTITUDF CETEAM. MOOWE

UNITS HANUFACTVRED

FINTHUN = 1,68
IVERAGE = 4.76
PAXIMGM = 9,00
: ST0 DEY = 1.38

UNLTS LSED TQ SERVICE SATELLITES

NG, REQ __ O 1.2 a.__ & _ B -] ? 3 S S
OCEURNC ! 4 14 30 28 @ 3 3 i o
NORM _ .03 .13 .33 1.00 ,93 .67 10 ,1G .03 0.90 ——
CUN <Ol o5 oL o5 T3 293 .96 <79 000 1.00
1 _ND. REQ Q.L,T_.J. 4 _3____4 5 . & T 8 . .
e MINIMUM = 0,00

Vo o AVERAGE = EPY 7

_HAXTMUM_ = 8,00 -

NEDLAN = 4,00

WODE = 3.00
STANDARD DEVEATION = L.3n

Figure A-4, Standard Output Data Format — Satellite Mission
Life Cycle Cost Simulation Model Computer
Program (Contifiued)
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#aeex  PRCCESS DESCRIFTIUN # ko X

[ PROCESS 1 ¥2% SATELLITE FLIGHT SCHEDULTNG rEx

i IT IS LOCATED AT POSITION 167 OF THE INTERNAL COMPUTER LIST AREA.

| PRCCESS TRANSFORMATION TYPE 28 +AS 21 DESCRIPTORS, i : .
1.00, 1.00, 0.00, 730.CC» 1.00s 1.00, 0.00, 14+ 00y 0.00,
0.0C, ¥66999,.00, ®*95999,00, 0.C0» 0.00, 0.00, 0.00, 0.00, 1.00,

D 1.0¢, __0.00, QuCOy . e

! "REFER TO THE FROCESS EXPLANATICN FOR THE MEANING OF THE ABCVE VALUES,

‘ THE 3 INPUT PROCESSES ARE 5y 2y T9» .

| * THE 3 CUTFUT FROCESSES ARE 22,  =ls &4y __ .. ... . _ B

CUTPLTY SCHEME 15 IS LSED
*J ITEMS CAN 3F PROCES SEU SIMULTANECUSLY.
INITIALLY, THERE ARE_ O _ITEMS BEINC PRCCFSQED.AW_‘ - o i

77 77T THE INITIAL PRECESS STATUS 1S QPEN

PROCESS 2z *%* SRU R EFLACEMENT SCHEOULINE ™ #%a 7
1T IS LOCATED AT PGSITION 72 OF THE INTERNAL COUMPUTER LIST ARFA.
e PROCESS TRANSFORMATION TYPE 39 HAS 41 OESCRIPTORS.

T $8.9C, 0.00 0. no,‘iéﬁﬁié.ao, %00, %99999.,00 %*55999.00, #99365.00, *9995$9.00,
! © 4,00, 0.00 «
REFER TQ THZ PROCESS EXPLANATION FOK THE MEANING OF THE ABOVE VAWES.
THE 3 INPUT PROCESSES ARG 1u4é, 1(32 42 4
THE 3 CUTFUT PROCESSES AKE 474 30, 1
. ~ CUTPLT SCHEME 12 IS LSED L . e U
%0 ITEMS CAN BE PROCES SED CIMULTANESUSLY. ' :
INITIALLY, THSRE AKE € ITEMS BEIKE PRCCESSED.
THE INITIAL PRCCESS STATUS IS CPEN
_.._ PFOCESS 3 w#&% SATELLITE CHECKRUQT o Ak . L
[ IT 15 LOCATED AT POSITION 366 OF THE INTERNAL COMPUTER LIST AREA.
PRCCESS TRANSFORMATION TYPE 1 HAS & DESCRIPTORS.
1.00, TZ2.00, . Q.00 _______AO-{_C'Q )
REFER TO THE FROCESS EXPLANATION FOR THE NMEANING OF THE ABDVE VALUES.
THE 1. INPUT PROCFESSES ARE 5y .
_ THE 1 CUTFUT PROCESSES ARE 22y “ o o
! CUTPUT SCHEME A IS LSFD -

10 ITEMS CAN BE PROCES SED SIMULTANECUSLY.



INITIALLY, TH_ﬁE,APE C ITEMS BEINC PRCCESSFD., O S
THE INITIAL PRCCESS ST ATUS 1S OPEN , .

2

S PFOCESS 4 «%4 SRU RETURN CHECKOLT ' N - o T
= IT 1S LOCATED AT POSITION 13 OF THE INTERNAL COMPUTER LIST AREA.

? PRUCESS TRANSFURMATION TYPE 1 HAS 4 CESCRIPTORS. e o e
'ﬂ 1.0CQ 72.0&' U.C(h 0.(01

e REFER TQ THE PROCESS EXPLANATIUN FOR THE MEANING CF THE ABOVE VALUES. '
G2  THE 1 INPUT PROCESSES ARE 5, - o _ e
&1 THE 1 CUTFUT PROCESSES ARE 30, ' ‘ I

7 ] CUTPLUT SCHEME O IS LSED

- RIITVaD 4004 g0

1 ITEMS CAN BE PRCCES SED SIMULTANEGUSLY, .
INITIALLY, THERE ARE € ITEMS BEINE PRCCESSED.

THE INIYIAL PRCCESS STATUS IS CPEN

PROCESS 5 *%% PAYLOAC RETURN SEPARATION LEL

1T IS LOCATED AT POSITION 28 OF THE INTERNAL COMPUTER LIST AREA. S - o

PRCCESS TR#NSFDPMATIDN TYPE 25 HAS 1 EESCFIPTURS.

v e Ga0Qy e o .
& KEEER TU THE PROCESS EXPLANATION FOF THE MEANING OF THE ABOVE VALUES. o
THE 1 INPUT PROCESSES ARE 13, : ‘ '
THE 8 CUTFUT PROCESSES ARE 1, 2y 0 20, 4y 2y 1¢, -1, 198,
L ~ CUTPUT SCHEME 16 IS LSED ) ~
*0 ITENMS CAN BE PRCCES SED SIMULTANEGUS LY.
INITIALLY, THERE ARE (0 ITENMS BEINC PRCCESSED.
_THE INITIAL PRCCESS STATUS 1S OPEN | S )
PROCESS 10 ##%#% SATELLITE ASSEMBLY/TEST %% .
IT IS LOCATED #T POST TION 4931 GF THF INTERNAL COMPUTER LIST AREA,
PRLCESS TRANSFCFMATION TYPE 33 FaS 10 LESCRIPTORS, : .
1.001 . 30'"5:. . “*'J'OQOr l-CUn 5-00! 0-009 0.00! 0- GU, . ‘3000!_
C.OC, ' ‘

REFER TO THE PROCESS EXPLANATION FOR THE MEANING OF THE ABCOVE VALUZ S,
THE 1 INPUT PROCESSES ARE Gy :
THE 1 CUTPUT FROCESSES ARE 22,

CLTPLT SCHEME O IS LSED
*¥) ITEMS CAN 8E PROCES SED SIMULTANECUSLY. ,
INITIALLY, THERE ARE ¢ ITEMS REING PRCCESEED,.

THE INITIAL PRCCESS STATUS IS CRER



PROCESS 11 ¥*4 LANDING/SAFING Ry

IT IS LOCATED AT POSITION 351 OF THE INTERNAL COFPUTER LIST AREA.

PRUCESS TRANSFORMATION TYPE 1 HAS 4 DESCRIPYORS. ‘
l 009 9. 60' \ 0 001 . 0 Cﬂo

REFER TO THE FROCESS EXPLANATION FOR_THE MEANING COF THE ABOVE VALUES.

_+THE INITIAL PROCESS STATUS IS OPEN .

THE 1 INPUT PRUCESSES ARE 524
THE 1 CUTFUT PROCESSES ARE 13,
CUTPUT SCHEME 0 IS LSED

s [TEWS C AN OE PROCES SED ‘IMULTANEOUSLY.
INITIALLY, THERE ARE O ITENMS BEINCG PRCCESEIED. .

PROCESS 13 ##% PAYLDAD REMOVAL/SFUTTLE MAINTEN, *&x o

T 1S LOCATED AT POSITION 332 OF THE INTERNAL COMPUTER LIST AREA.
PROCESS TRANSFORMATION TYPE 34 HAS 7 CESCRIPTORS.

1000y 50480, . 0400y 1.0, _ 10:00, ___0.00, __ 0+00;
REFER TO TH=  FROCESS EXPtANATIQN FOR THE MEANING UF THE ABOVE VALUES .
THE'1 INPUT PROCESSES ARE 111
- THE-7 TUTFUT FROCESSES ARE ~ 19, "By 77 " 01 R
QUTPLT SCHEME 11 IS LSED
1 IYEMS CAN BE PROCE&QEQ SIMULTANEQUSLY.
INITIALLY, THrRF ARE O ITENMS BEINCG PRCCESCEDoﬂ%"m_” . _ ~
" THE IN[TIAL pRGLES( STﬁTUS Is DptN ‘
#ﬁﬁCESSH'iSIrwrgiimSRﬂmREhﬁRK.--“ L
IT IS LOCATED AT FOSITION 5«7 OF THE INTERNAL CONPUTER LIST AR&A.
PRDCESS TRANSFURMATIJN TYPE 46 HAS & CESCRIPTURS.
1.00, *¥56999.00 ¢ 0.00, DalGy
REFER TO THE FROCESS EXPLANATIUN FOR THE MEANING OF THE ABOVE VALUES.
THE 1} INpUT PRDC?SSES ARE 5, .
THE 1 CUTPUT PROCESSES ARE -1

CUTPUT SCHEME O IS LSFD
*) [TEMS CAN B3F PRCCES SEu SIMULTANEGUSLY.
INITIALLY, THZIRE ARE € ITEMS HEINCG PRCCE SSED.
THE INITIAL PRCCESS STATUS IS SPECIAL

PROCESS 19 #h% PREMATE PFEP/P#YLCAD INSTALL % o




LIT 1S LCCATeD AT POSITICON
PROCESS TR ANSFORMATION TYPE 32 HAS
1.00, 720.00 , 0 .00,
 REFER TO THE FROCESS EXPLANATION
: THE 3 INPUT PRGCESSES #RE 13,
THE 1 CUTPUT PROCESSES ARE 24
CUTPLT SCHEME 0 IS LSED
5 ITEMS CAN BE PRCTCES SED
INITIALLY, THERE ARE

- THE INETIAL PROCESS STATUS IS SPEC

PROCESS 24
IT IS LOCATED AT PCSITION
PRUCESS TRANSFORMATICN
1.0C, . 0.00,
REFER TU THE FROCESS EXPLANATICN
THE 1 INPUT PROCESSES ARE 19,
THE 1 CUTFUT FROCESSES ARE 27,
CUTPUT SCHEME a IS LSFD

381 OF
TYPE 1 HAS

sj-st

..203 OF

CIMULTANEGUSLY.
C ITEMS BEING PRCCESSED.
AL

43 SEUTTLE ASSEMBLY .

0.00,

THE INTERNAL COMPUTER LIST AREA. .

3 CESCRIPTORS.

0aCOy 0.004 0.00, G.00,

FOR_THE MEANING CF THE ABOVE anUFs.“”"“u_mm_

‘21 311

0. 00,

2
THE I“TERNAL COMPUTER LIST ARﬁﬁ.
4 CESCHIPTORS.
e 0eCGy
FOR THE

1 ITENMSE C AN BE PROCESSFD cIMULTANECUSLY.

INITIALLY, THERE ARE
YHE INITIAL PRCCESS SYATUS 1S OPEN

FEOCESS 27 a3 L AUNC
ACTIVITY CCST TRANSFORMATICA
1300€.00y 2544864,
280.0C, €000.0t,  1113.64,
KEFER TO THE FROCESS EXPLANATICN
IT IS LOCATED AT POSITION 29¢ DF
PRECESS TRANSFCRMATION TYPE 1 HAS
100, G.00, Da0ly
REFER TO THE FRUCESS EXPLANATION
THE 1 INPUT PROCESSES ARE - 24,
THE 1 CUTFUT PROCESSES ARE 29,
CCUTPLT SCHEME O IS LSED
1 ITENMS CAN 3F PRGC
INITIALLY, THERE ARE € ITEMS BFINC
THE INITIAL PROCZSS STATUS IS CPEN

0 ITEMS BEING PRCCESSED.

6 HAS
2200460y

Aok

13 CESCRIPTORS.
 £9D. 1, 3200.0%,
6CC.CGy '
FOK THE MEANING OF THE ASUVE VALUES.
THE INTERNAL COMPUTER LIST AREA,

4 CESCRIPTOIRS.
0.{C»

THE MSANINS

280,00,  22006.00,

FiR Ct THE ABGUJVE VALUES,

ESSED SIMULTANECUSLY, |

PRCCESSED.

MEANING CF THE ABOVE VALUES.

1113, €4,



PROCESS 20 **% SRU PAYLOAD HOLD/RELEASE o

I

_____

-

e

PROCESS TRANSFORMATION TYPE 35 KAS & DESCFIPTORS.,
.00, 0.00 +. 0.00, 0.CCy 0.00,

THE 3 INPUT PROCESSES ARE 1, 10, 2,

THE 1 CUTFUT PROCESSES ARE 19,
CUTPUT SCHEME 2 IS USED_ ...

0 ITEVMS CAN BE PRGCES SED SIMULTANEDUSLY.

INITIALLY, THERE ARE O ITEMS BEING PROCESCSED.

THE INITIAL PRCCESS STATUS IS OPEN

REFER TU THZ FROCESS EXPLANATION FOR- THE MEANING OF THE ABOVE VALUES.

PFOCESS 20 *#3 LAUNCF INTC URBIT _ | ¥m=
{1 1S LOCATED AT POSITION 239 UF THE INTERNAL COMPUTER LIST A
PROCESS TR ANSFORMATION TYPE 33 HAS 9 BESCFIPTORS.

REA .

IT 1S LOCATED AT POSITION 98 OF THE INTERNAL COMPUTER LIST AREA,
" PRCCESS TRANSFORMATION TYPE 40 HAS 2 CESCRIPTORS.
S 1144 0.00 » _ . e
REFE® TO THE FROCESS EXPLANATION FOR THE MEANING GF THE ABOVE VALUES.
THE 1 INPUT PROCESSES ARE 42, ' -
'THE 1 CUTFUT_PROCESSES ARE 19y e
CUTPUT SCHEME 2 IS LSED
=0 ITEMS CAN BE PROCES SEO SIMULTANEOUSLY.
_ INITIALLY, THERE ARE € ITEMS BEING PRCCESSED. ..
FHE INTTIAL PRCCESS STATUS IS OQPEN
PFOCESS 3 %%x% DUMMY INSERT SHUTTLES T ,
IT 1S LOCATED AT PUSITION 224 OF THE INTERNAL COMPUTER LIST AREA.
__ PROCESS TRANSFORMATION JYyPE 1 HAS_M&“ﬂE§EElELQE§gm‘JWW,WWW_WW*M,mn_ﬂf
’ "0.00! . =0.00 ¢ -0000' ' ‘-OUCO!
REFER TO THE PROCESS EXPLANATION FOK THE MEANING GF THE ABOVE VALUES.
THE 1 INPUT PROCESSES ARE =1y e e S
“FHE 1 CUTFUYT FROCESSES ARE ~ 19 . -
CUYTPUT SCHFME O IS5 LSFD
4 ITENS CAN BE PROCES SED_SIMULTANEQUSLY. .. .. . oo
“”iHTTfKET?T”?HEEE”AhE"4“ITEHS“EEING”FRtCE§§FU:“”””“'”""”“ e o - oS
THE INITIAL PRCCESS STATUS IS CLOSED
PROCESS 32 %% SATELLITE HULD/RELEASE otk
IT IS LOCATED AT POSITION 512 OF THE INTERNAL CAONMPUTER LIST .AREA. e



f THE INITIAL PROCESS STATUS IS CPEM
PROCESS 44 %%t SPACE(RAFT EQUIP. MFG x5
ACTIVITY CCST TRANSFURMATICN & HiE 2 DESCRIPTORS.
2005.00, RN .
REFER Ti1 THE FROCESS EXPLANATION FOE THT MEANING OF THE
IT IS LOCATED AT pPUSITION 465 OF THE INTEPNAL CONMPUTER
PRCCESS TRANSFCRMATION TYPE 27 rAS 12 DESCHKIPTCRS.
1.0GC «00 ¢ 00 8.0GCy 100,
11,00y 13,00, 21.00
TKEFER T7 THS PRUCESS EXPLANATION FOk THE MEANING CF THe ABOVE vALUES.
THE 1 INPUT PRUCFESSES ARE ly —
THE 1 CUTPUT PRUCESSES ARE 1Cy
CUTPLT SCHEME O IS USFD
*G ITENS CAN RE PROCES SED SIMULTANECUSLY.
INITIALLY, THERE ARE ¢.ITEMS QEINC PRICESSED,
THE INITIAL PROCFSS STATUS IS GPEN
PROCESS 4% x8% SEUTTULE/SATELLITE DISENGACEMENT  #xx

1.00y #O0 4y 0,00y . YeLCy 000,

THE 1 INPUT KFRCCESSES AKF 27T

THE_ 5 CUTPUT PROCESSTS ARE 16%y 52y 43s . 45, 45

GUTPUT SCHEME 10 IS LSED
1. ITEVMS CAN BE PRCCES SED SIMULTANEOUSLY.
INITIALLY, THERE ARE _C ITEMS BEINC PRCCESSED.

“YHE INITIAL PRCCSSS STATUS [S OPEN

PROCESS 42  ##% SRU REPLACEMENT BT

"REFER YO THZ PRUCESS EXPLANATION FOR THE MEANTNG CF THE

0.00,

ABOVE VALUES.

IT IS LOCATED AT POSITION 530 OF THE INTERNAL COMPUTER LIST AREA,

PRUCESS . TRANSFOFRMATION TYPE 3T HAS 5 CESCRIPTORS.

1.00, <00 » D00, ~1le GOy Q.00
REFER TO THE FPRUCESS EXPLANATIUN FOR THE MEANING OF THE ABOVE VALUES.
THE 1 INPUT PRCCESSES £RE -
THE 2 CUTFUT PROCESSES ARE 20, FX

CUTPLT SCHEME 14 IS LSFD
%0 ITENS CAN BE PROCESSEL SIMULTANECUSLY.
INITIALLY, THERE ARE 2 ITENS. BEINC.PRECSS‘ED.

17 1S LNCATED AT EGSITION 279 UF THF INTERNAL COMPUTER

ABOVE VALUES.
LIST AREA.

2.00,

LiST ARvA.

. 22004 _

30Uy

‘IUGG!

2200,



PRCCESS TRANSEORMATION TYPE 33 HAS 10 CESCRIPTORS.

0. 00,

-0.001

IT IS LOCATED AT POSTTION ~ &7 OF THE  INTERNAL CCMPUTER LIST AREZA,
PRCCESS TRANSFORMATIUN TYPE 27 HAS 2 DESCRIPTORS.

1.00, .00, 0.00 2.€0, 0.00, 0.00, 3.00,
0.00,
REFER TO THE PROCESS EXPLANATION FOR THE FEANING OF THE ABOVE VALUES,
THE 1 INPUT PROCESSES ARE 39, : -
THE 9 CUTPUT PROCESSES ARE  52» 191, 182, -1, 192, 191, 52 65+ 66,
| . CUTPLY SCHEME 10 IS USED _ e
1 ITEMS CAN BE PROCES SED SIMULTANECUSLY.
INITIALLY, THERE ARE O ITEMS BEING PRCCESSED.
__THE INYTIAL PROCESS STATUS 1S QPEN e
PROCESS 52 **% RETURN FRCM ORBIT kel
IT 1S LOCATED AT POSITION 263 UF THE INTERNAL COMPUTER LIST AREA-
PROCESS TRANSFORMATION TYPE 1 HAS & CESCRIPTORS.
1«00y - 8.00 4 Q.00 ' 0.C0s
REFER TO THE PROCESS EXPLANATION FOR THE MEANING OF THE ABOVE VALUES.
THE 2 INPUT PROCESSES PRE 39, 45,
. .YHE 1 CUTFUT PROCESSES ARE . 1d» o e e
CUTPUT SCHEAE 0O IS LSED
1 ITEMS CAN 3E PROCES SED SIMULTANECUSLY.
o INITIALLY, THERE ARE 0 _ITEMS BEING-PROCESSED. et
{ 1 THE INIT[AL PROCESS STATUS IS OPEN
:
PROCESS 65 e SATELUITE (IN GRBTT * '
IT IS LOCATED AT POSITION 126 OF THE INTERNAL COMPUTER LIST AREA,
. PRCCESS TRANSFORMATION TYPE 35 HAS 10 CESCRIPTORS. .~ . o
[ €7600.00, 0.00, 0.00, 1.C0, 1.00, 0.00, 0.00, 0.00, 0.00)
! 0.00,
L REFER TO THE PRUCESS EXPLANATION FOR THE MEANING GF THE ABOVE VALUES, _ L
THE 1 INPUT PROCESSES ARE &5,
THE & CUTFUT FROCESSES ARE 65, 190, 12, 104,
S _ CUTPUT SCHEME 12 1S LSED. ; - —
- 1 ITEMS CAN BE PROCES SED SIMULTANEGUSLY.
! INATIALLY, THERE ARE O ITEMS BEINC PRCCESSED.
THE INITIAL PRCCESS STATUS I5 CPEN ;
PFOCESS &6 %3 REPLACE SRU IN SPACE b



! ‘ﬂﬁ HOO

¢
I

B

«0QC,

65,00,
o KEFER T THE FRUCESS EXPLANATIUN FOR THE MEANING CF THZ
=W THE 1 INPUT PRUOCESSES #RF 45,
G THE 1 CUTPUT PROCESSFES AkE  S2,
Y= CUTPUT SCHEME 0 IS LSED |
! ITEMS CAN BE PRCCES SEU SIMULTANECUSLY.
INITiALLY, THERE ARE

RE  ITEMS BEING PRCCESSED.
THE INITIAL PRCCSSS STATUS IS QPEN

Bl mOVd 1V

(PFOCESS 79 #%% GENERAL ORDER INSERTIicN
IT IS LOCATED AT POSITIGH

LTI

ABOVE VALUES.

562 OF THE INTERNAL COMPUTER LIST ARLA,
PFCCESS TRANSFORMATION TYPL 1 FAS 4 CESCRIPTORS.
0.00, Gaidd 000, 0. CQy
REFER T THE PRICESS
C THE 1 INPUT PRCOCESSES AKE
THE

1 CUTFUT PRICESSES AKE

CUTPUT SCHEME O IS5 LSED

1 ITEVS CAN BE PRUCISSED SIMULTANEQUSLY.
INITIALLY, THERE Axe 1 ITEMS 35INC PPCCESSED.
THe INITIAL PRCCESS ST ATUS IS CLUSED

1

oz
0
~O

PFOCESS 1C3.  #%* DECISIEN MAKING ACTIVITY ek
IT [S LOCATED AT POSI TION
PRUCESS TR ANSFCRMATION TYPE

4 CESCRIPTORS,
. 1.0C 0.00 300y
- FEFER TU THE -FRJCESS

_ Je CCy .
o FKPLANATIlm
THE 3 INPUT PROCESSES ARE

THE 1 CUTFUT PPUCESSES AKE

- 130,
CUTPUT SCHEME

il
L7

Q9 IS L&rFD

*) ITEMS CAN BE PRUCES SED (IWULTAhtCUSLY.
INFTIALLYs THERE ARE

ITEMS BrING PRCCESSED,
THE INITIAL PROCESS STLTUS IS CPEN

PFOCESS 1C4 xH% ORBIT AL UFER .

FOR THE FEANING CF THE
193, 161,

EXPLANATION FOR THE MEANING CF THE ABOVE VALIJ=S.
-1,

150 UF THE INTERNAL COMPUTER LIST AREA.
2 FAS

ABUVE VALUES.

PYLT ‘ # %%
IT IS LOCATED AT PUSITION 111 ('F THE INTERMAL COMPUTER LIST AKZA.
PRLCESS TRANSFORMATION TveP: 1 +AS &4 CESCFIPTORS,.
1.0G. Ga30 » "J-OO! ) F3.00y
REFER TO THE FROCESS EXPLANATION FUR THE MEANING CF THE
THE 1 IAPUT PROCESSES ARe 55,

ABUGYE VALUES.,



CTHE 3 CUTFUT PROCESSES ARE 2,
CUTPUT SCHEME 0 IS LSED
*) ITEMS CAN BE PROCESSED SIMULTANEOUSLY.
INITIALLY, THERE ARE (Q ITEMS BEINC PRODCESSED. .

THE INITIAL PRCCESS STATUS IS CPEN

TPROCESS 150 =% FATLURE SATELLITE IN CRBIT —  #%x
IT IS LOCATED AT PUSITION 451 UF THE INTERNAL COMPUTER LIST AREA.

1
%9

(o]

_PROCESS TRANSFOFMATION TYPE 29 kAS 1 CESCRIPTORS.
5.0T,

REFER TO THS PROCESS EXPLANATION FOR THE MEANING OF THE ABOVE VALUES.

CTHE 3 INPUT PROCESSES ARE 655 -1y =1,
THE 1 CUTPUT PROCESSES ARE 103,
GUTPLUT SCHEME O IS LUSED
_ %0 ITEMS CAN.BE PROCESSED SIMULTANEOUSLY.

INITIALLY, THERE ARE ¢ ITEMS BEINC PROCESSED.
THE INITIAL PRCCESS STATUS IS OPEN

PEOCESS 161 &% SATCLLITE LOST DISENGAGEMENT * k%

IT IS LOCATED AT PUSITION 425 UF THE INTERNAL COMPUTER LIST AREA.

~ PRCLCESS TRANSFORMATION TYPE 29 KHAS 1 DESCFIPTDRS.
2400, :

KEFER TO THE FPDCESS EXPLANATION FOR THE MEANING CF THE ABOVE VALUES.

THE 1 INPUT PROCESSES ARE 45,
THE 1 CUTFUT. PROCESSES ARE 103,
CUTPLY SCHEME 9 IS LSFD
T %0 ITENS CAN BE PROCES $ED SIMULTANECUSLY.
INITIALLY, THERE ARE O ITEMS BEINC PRCCESSED.
THE INITIAL PRECCESS STATUS IS CPEN

CPROCESS 152 #%% SHUTTLE LCST CISENGAGEMENT -
17T 1S LOCATED AF POSITION 2308 GF THE INTERNAL COMPUTER LIST AREA.

PRGCESS TRANSFOFMATION TYPE 29 RAS 1 CESCRIPTORS.
1.0Cq ’
REFER TD THE FRAOCESS EXPLANATION FOR THE MEANING CF THE ABOVE
THE 1 INPUT PROCESSES ARF &5,
THE 1 CUTFUT PROCESSES ARE =1,
OQUTPLUY SCHEME o IS LSED
%) [TEMS CAN BF PRCCESSFED SIMULTANECUSLY.

VALUFS .




KIi1vad ¥00d 40

M

B G9Vd "TVAIDI0

o

PE-

. INITIALLY, THERE ARE  C ITE
THE INITIAL PRCCESS STATUS

PROCESS 153 %% END OF MIS
IT IS LOCATED AT FOUSITION
PRGCESS TRANSFCRMATION TYPE

7.0C, .

KEFER TO THE FROCESS ZXPL
THE 3 INPUT PRCCESSES ARE

THE 1 CUTFUT PFICESSES AKE
CUTPUT SCHE4E O IS LSED
%0 ITEMS CAN BE PROCSS SEN §
INITIALLY, THERS ARE ¢ ITE
THE INITIAL PRCCF3S STRTUS

PROCESS 1S7  %%3% COLLECT AL

IT IS LOCATED AT #0OSITION

PRLCCESS TRANSFORMATION TYPE
7.0C

KEFER TU THE PROCESS SxPL
THE 1 INPUT PROCESSES BKE

THE 1 CUTFUT PROCESSES ARF
CUTPUT SCHEME © IS5 LSED

*) ITENS CAN 35 PROCESSED S

INITIALLY, THERE ARE ¢ ITE
CTHE INITIAL PRUCESS ST ATUS

PROCESS 168 *&% SATELLITE
I IS LOCATED AT POSITIDN
PRUCESS TRANSFORMATION TYPE

' 7.0C, )

EFER TU THE PRICESS EXPL

THC i INPUT PROCESSES ARE
THE 1 CUTFUT PRUCESSTS ARE

CUTPLT SCHEYT O IS LSED
3 ITEMS CAN 3F PROCES SFD S
INITIALLYy THE®RE ARE 0 ITE

THE INITIAL PROCESS STATUS

M5 REINC PRCCESSED. |
IS CPEN

oy e e
437 OF THE INTERNAL COMPUTER LIST AREA.
29 HAS 1 CESCFIPTORS.

AMATION FOR THE PrANING OF THE ABOVE VALUES.
&3y "!.fﬁ "1!
_1,

IMULTANECYSLY.
Ms BEINC PRCCESSED,
IS CPEN

L SRU RETURAS LR
&6C OF THE INTERNAL COMPUTER LIST AREA.
23 HAS 1 CESCHIPTORS,

ANATION FOR ‘THE MSANING OF THE ABOVE VALUES.
S
.-1,

TMULTANECUSLY.
MG O REINC PRCCESSED,
1S 0PEN :

RETHIFVAL # 4o
1 UF THE INTERNAL CONPUTER LIST AKZA,
29 FAS 1 CESCEIPTORS.

ANATION FOR THE MIANING OF THE AGUVE VALUES,
S

_1’

IMULTANECGUSLY.
MS O ETINCG PROCIZSEEQ.
IS CFEN



 PROCESS 159

%% SEUTTLE LCST
IT IS LOCATED AT FOSITION
_ PROCESS TRANSFORMATION TYPE 29 HAS

TLAURCH

e
320 OF THE INTERNAL COMPUTER LIST AREA.

1 CESCFRIPTORS.

AT START swsns T T

0.000 HCURS.

0.000 HOURS,

0.000 HGLRS.

T 3.00, :
i REFER TO TH:Z FROCESS EXPLANATION FOR THE MEANING OF THE ABOVE' VALUES.
P THE 1 INPUT PROCESSES ARE 39, o
THE 1 CUTFUT PFOCESSES ARE 103,
QUTPLT SCHEME 0 IS LSED :
3 %0 ITEMS CAN S5E PROCES SED SIMULTANEOUSLY. B ~
[ INITIALLY, THZRE ARE ¢ ITEMS BEINC PRCCESSED.
i THE INITIAL PRCCESS STATUS IS CPEN
“ ¥:§§¥'§ﬁU?ff§7§E?§LfTTEfGEfTHW"" DISPCSITION
; THE ‘CRDER BOQQL IS SCHEDLLED TO LEAVE.PRCCESS 79 AT
e ' — o
i
).s

! ™ YHE SHUTTLE #0001 IS SCFEDULED TG LEAVE PROCESS 31 AT
s THERE 1S NC PAYLOAD AB CARD

THE SHUTTLE #0000z IS SCHEDULED TC LEAVE PROCESS 31 AT
B THERE IS NC PAYLOAD ABCARD -
i

THE SHUTTLE #9002 [S SCHEDULED TC LEAVE PROCESS 31 AT

THERE IS NC PAYLOAL ABCARD
THE SHUTTLE #0004 [S SCHEDULED TC LEAVE PRUCESS . 31 AT

“THERE 1S NC PAYLOAL ABCARD

0.039 HOURS.

.0.000 HOWRS.




o=
=3
o
e
Q. .
BE  NRU
&
?géwﬂMLJHEWEWW:
r‘ .
ﬁéﬁa TYPE ALPHA
fww“””*“‘"loedi;ci_idodéidﬁﬁﬁi“””
! 166D03.01 100C000Q0
L. 10651,.03 . 4€00000
10651 .C3 - 4003000
10652403 220410
.. . 10E52.03 _ 220410_
! 10621.02 288684
! 10631.02 286684
L 1C611.03 1176471
B 16611.03 - L1T5467]
L 10&53.02 =L000C0000.
w

BLILEC COST L0250 MILL ICN CCLLARS

NRU

sx% 2% SRU/NRL UNIT CESCRIPTICN #%sxd

me-——=——---——SOLAR ARRAYADRIVE MOCULE

1

 WEIGHT 159
BETA CCND I
1.0070  ACTIVE
1.C000  ACTIVE
.1« 6000  ACTIVE
1.0000  SINDBY
1.0000 ACTIVE
1.0000  STNDRY
1.C030  ACTIVE
1.C000  STNDBY
1. €000  ACTIVE
1.0000  STNDRY
1.C000  ACTIVE
1.C000  ACTIVE

1C691.C3 *C020C0000.

NGO+ CF COMP. 12

TICN

1.C0

1.C0O
1.0C
.« 1C

l.CO
»1C

1.c0
« 10

l1.CC |

s
1.00
L1.LC

FACTCRS MFG. 1.2E BUY 1.11

~weenmean msme ELECTRIC POWER MCDULT

e REREL T 5

TYPE ALPHA
16301 .03 #«0J0QC00C0.
10303.0Y  120L80)YC00
1C3[1.03 40:1C00
1G311.03 400000
163221.01 21834l
10231.C1 213343
16351 .02 1253000
10351.03 159000
203252.013 1754386
20352.(3 1754 2856

CSRU EQUIV. 1

wWEIGKHT

BETA

1.CC0D
1.CC00
1.6600
1.CG30

1.6G000

1.€000
1. 0000
1.C000
1.CCO0
1,000

416
CoNB T

ACTIVE
ACTIVE
ACTIVE
STNDRY
STADBY
ACTIVF
ACTIVE
S TNDE ¥

" ACTIVE

ACTIVE

NO. CF COMP. 12

TICA

1.CC
i.0C
1.€C

. IC
L 1C
1.C0
1.CC
LI
1.CC
1.C0

CSGAh LIFE

*)0C00.

*)0000.

- ®00CG60.

£39600.
*10000.

_*00C00.

*00CC0.
*05C00.

*00CC.
- %00C00.

*30C00.
*00000.

DSGN LIFE

*01C00.
*30600.
*30000.
%93000.
*00C00.
(0G0,
%010C00.
#00C0U.
*0)0QC00.
#22C00.

~AD fLE

CUMP,. NAME

AD STR
THER

A ORIY
AD ELE

01/75CuU
DIssCu

AD PCU

AD PCU
ARRAY

CHARN

COMP. NAME

P STR
THERM -
Ep Py
£P PCU
Di/5CU
NI/SCU
PCHTRL
PCHTRL
BATTS

BATTS

A DRIV

COST{OCLLARS)

92000.00

12000.00

. %3000.00

45000.00
30000.00

.. -20000.00

22000.00
220Q0.00
25000.00
25000.00
528000.00

-..-10000.00

MFG -

MFG .
MG,

MFG.
MFG.
MFG .

MFG.
MFG.

MFGa._
MG,

MEG .
MFG.

COST(OCLLARS)

19500.00
18000,00
25000.00
25003.00
£ 39000.00
280040 .00
. 65800.00
28800.00
28800.00

MFG .
MEG 4
MFG o
MFG.
MFG .
MFG .
FFG'
MEG.
RUY

BUY



a 20352 ,62 1754286 .- 1.Q000 ACTIVE 1.0 *000Q0Q, _ BATTS: . . 28800.0Q BUY
10391.C3 *000000000. 1. 0000 ACTIVE 1.€0 *00000. HARN 17000.00 MFG.

BUILD €OST .0300 WILLICN CCLLARS FACTCRS MFG. 1.25 BUY 1.12

i . .
L NRYy = mmmme—e——— OMzD_AND CATA HANCLINCG MCTQULE

MCDEL 3 SRU EQUIV. 1 WEIGHT 170 NO. CF COMF. 25

TYPE . ALPHA ‘BETA CCNDITIDMN OSGN LIFE COMP, NAME COSTCDCLLARS)
L ..10201.03 *000000000. _ 1.€000  ACYIVE 1.C0_ *00C€00. _CD STR . 19600.00 MFG.
10203.01 . 100000000 1. C000 ACTIVE 1.C0 *)J000. THERM : 13900.00 MFG.
10256.02 5000000 t. GCOO ACTIVE 1.CO *03000. OMNI : 20000.00 BuUuY
e ._10252.02 © £85480  1,0000  ACYIVE 1,00 _ *00C€00.  XMTR . 43000.,00 Buy
b 10252.02 €8540  1.C000 SINDBY .10 *00G600. XMTR o %3000.00 BUY
: 10251.02 . 248694 1.C€000 ACTIVE 1.C0 *00000. RCVR 65000.00 BUY
waﬁd. . 10251.02 248694  1.Q000  ACTIVE 1.C0 *00C00. _ RCVR e . .. %5000.00 BUY
10253.02 -+ 8333333 1.€C000 ACTIVE 1.CC *QC00. . DIPLXR ‘ 32000.00 BUY
e 10273402 - 2159 €27 0 140000 - ACTIVE 1.4G *00600. - .DECOD R - 3000000 MFGe v - o e
_ Y 10273.02 2159827 1,0000_ ACTIVE 1.€C *)0000.,  OECODER . 30000.00 MFG.
?' W 102T4.02 273823  1.0000 ACTIVE 1.00 *00C00. . BUSCON 20000.00 MFG.
f 16274.C2 73823 - 1.0000. STNDBY .10 *)0GG0. BUSCON 20003.00 WG,
| . 10255.02 . _E71840 1.0000 ACTIVE 1.(0 _ *30000. __ B8 ASy  12000.00 MFG.
- 10255.02 B71840 1, 0000 STNOBY .1C . *00C00. BB ASY - 12000.00 MFG.
1C211i .02 400000 1.C000 . ACTIVE 1.CC #J0CG0. PCU 25000.00 MFG.
e lG211.C2 400000 1.C00Q  ACTIVE 1.CC _ *0QQ00., _PCLU . 25000.00 MFG.
f 10254 ,02 4165667 1.0000 ACTIVE L.CO *)0 000. CHMBSW ' 6500.00 BUY
10271 .02 142857 1. 0000 ACTIVE 1.CC *Q0C00. crPy . 45000.00 BUY
L 10271.02 142857 1.C000 STINDBY_ .10 _ *0Q000. CPU o 45000,00 BUY B
20272.C2 91630 1. CCO0 ACTIVE 1.C0 %00 000. MEM 4 25000.00 8UY
20272.02 291 630 1. C000 ACTIVE 1.CC ¥00C03. MEM U 35000.00 BUY
— _..20272.82 €91630  1.CC00 _ STINDBY .10  *00CQ0. MEM U ) . 35000.00 BUY .
16231.C2 292 140 1. C000 ACTIVE 1.C0 *G00C00. DI/ZSCU 22000.00 MFG.
10231 .02 292740 1.0000 STNBBY .10 *0304Q40. DI/Scu 22000.00 MFG.
_.10291.02_*0020C0000,  1,C000  ACTIVE 1.CC = *0Q0CG0.  HARN R 15000.00 MFG.
auILD COSsT «09C0 MILt ICN CCLLARS " FACTCRS MFG. l.2S% BUY 1.12

NRU - - e ATT ITUGE DETERM . MOCULE



#3900 MILLICN CCLLARS

MEDEL &4 SRU EQULV.
@hgg L TYPE  ALPHA
; 'dba 10401 .03 *0020C0000.
_ 22 1¢403.01  106c00000
TTERE 30451402 59545
£y 30451.C2 59945
.S 30451.02 59545
i g 30451.02 59645
: 30451.02 54 645
4B 30451.02 59945
20452.¢1 190259
20452 .C1 . 190259
- | 20452.C1 190259
% 10453.C2 714286
T 10453.,.02 114 zZ88
. 10454.C0  12°00000 -
w 1047102 1052632
L 10471.C2 105262
. o 10472.01 105263
‘ 10472.01 1052632
10473.C0 2673563
) 10411.63 400000
106411.03 409609
10431.G2 215869
. 10431.02 215889
| 16491 .67 %000 00000,
 BLILC COST
MCDEL 5  SRU ECUIV,
TYPE " ALPHA
1050L.C3 *C0)0CDO00.
16502.C1 120600000
10504.02 120000000

1 wEIGHT

1. €030

1.6030
1.CO00
1. 0000
1. €000
1.0000

" 1.€000
1.0000

1.€C000
1. €000
1. €000

1.0V

1.C000

1.C000
1- CG‘]O
1.C000
1.€090
1.¢000
1. 0000

1 WEIGHT

O BETA

11,0000
1.C070
1+ €00

BETA .

1.0000

1.0000

1,C000

1.Cov0

1.0000

233

ACTIVE

ACTIVE
ACTIVE

ACTIVE
ACTIVE
STNDBY
STNDBRY
STNDBY
ACTIVE
SINDBY

ACTIVE

ACTIVE

STNOBY

ACTIVE
ACTIVE
STADBY
ACTIVE

STNDBY

ACTIVE
ACTIVE
STNDBY

ACTIVE

S TADRY
ACTIVE

wommemeam=ea- ACTUATICN MCDULE

1.C0  *)0000.
1.00 = *00CQ0.
1.€C *00C00.
1.0  *00CCO.
1.C0 _ *00000.
18 *p0cd0.
.10  *00000.
.«10 _ *00C00. -
1.C0 ~ *00cC00.
.1C. *00CO00.
1.CC  *000600,
1.C0 *00C00.
.1  *00CCO.
AdeCC  *00000.
1.¢0 ~ Twn0c00.
.10  *00C00.
1,00 _*00000.
.10 T*0p0000.
1.C0  *000C00.
1.€0  *00C00.
. 107 #j0cco.
1.CC  *000CO.
.10 *00CCO.
1.CC *00cC00.
 FACTCRS MFG.
NO. QF COMP, 21

€05

ND. OF

CONDITION

CONDITICA

ACTIVE
ACTIVE
ACTIVE

1.48
1.00
I.CC

DSGN LIFE

*}0000.
*30000,
30000

TR T

DSGN LIFE

GRA

. XFER &8

1.2%

COMP. NAME .

 COST{DCLLARS)

AD STR

JTHERM

GRA
GRA

GrRA

GRA
GRA

STAR T

STAR T

STAR T
MAGHN
MAGN
sun

XFER

A
XFER A
g

- DI/5CU

ol/scu
HARN

BUY 1.12

COMP. NAME'

STHUC
THERM
PTHER

..18000.00

19600.00 MFG.
MFG,

BUy
BUY

80000.00
80000.00
..80000.00
80000.00
80000.00

80000,00

BUY
suy
BUY

Buy .

..63000.00

_.44000.00

©27500.00

- 16000.00

BUY
BUY
BUY
BUY
BUY
BUY
MFG.
MFG,

69000.00
6£9000.00

20000.00
20000.00

27500.00
271500.00

27500400
VFEG,
MFG .
MFG .
MFG.
MFG.
MFG .
MG.

7000.00
 25000.00
25000.00
£6000.,00
56000400

COST(DCLLARS)

MEG,

24000.00 MFG.

18000.00 MFG,
1i500.00 MFG .



: 10551.01 6666667  1.0000 ACTIVE 1.€0 __ *00000.. . _
10552.C1 £€66667  1.0000  ACYIVE 1.C0  *)0000.
10553,Cl1 ££66667  1.0000 ACTIVE 1.C0  *00000.

e 03T €L 209119 | 1.0000  ACTIVE 1.0 *00€00.

| 10871.C2 209119  1.0000 STNDBY .10  *00000.

; 10572. (1 209119  1.0000. ACTIVE 1.CC  *00C0O.

e .40372.01 309119 1.0000  STNDBY ,1C  *000C0.
10573.01 209119 1.6000 ACTIVE 1.C0 %0000,
16573.C1 209119 1.€000° STADBY .10  #00C0O0.

e e 20554,C1 10000000  1.C000  ACTIVE 1.€0  *000600.

; 10555.C1 10C00000  1.C€000  ACTIVE 1.0Q  *00CCO.

! 10556.01 10000000  1.€000 ACTIVE 1.C0  *00C00.

. -.10574.C1 270370 _ 1.€000 . ACTIVE 1.00 _ *00CQ0.
10531.02 215889  1.€000  ACTIVE 1.CC  *00CC0.
10£31.C2- 215889  1.C000  STINDBY .10  *00000.
10557.€3 83233333  1,0000 _ACTIVE 1.0 _ *00000.

; 10558.02  ° 2523977  1.0000 ACTIVE 1.C0  #00QCGO.

_ 10591 .03 *000600000. 1-€000  ACTIVE 1.0 ~ *d0COO.

BLILD COST .04=o MILL TCN TECCARS TFACTERS TMFG. 1.3

5 NRU —=-m= wmm—m——e—FIVE BANC MSS MPXR-A

MLDEL 11 . SRU EQUIV. 11 WEIGHT 210  NG. OF COMF,
TYPE ALPHA BETA CONDITION DSGN LIFE
16631.¢1 207500 1.C000  ACTIVE 1.00  *00000.
40951.01 1321004  1.0000 ACTIVE 1.C0  *0GCGO.

- 40S51,.C1 1221004  1.0000_  ACTIVE 1,£C  *00CO0.
40951.01 1221004  1.C000 ACTIVE 1.C0  *02000.
40551, 01 1221004  1.C000  ACTIVE 1.C0  *)0GOO.

- 40551.01 1221004  1.€000  ACTIVE 1.C0  *00000.
40951.C1 1221004  1.0000 ACTIVE 1.CC  *)0000.
46S52.01 1221604 1.0000 ACTIVE 1.0C  *00€00.

o . . B0552.01 1221004 1,0000  ACTIVE 1.C0  *00COO.
40952.01 1321004 1- G020  ACTIVE 1.CC  *00C00.
40552,.C1 1221004 «C000  ACTIVE 1.00  *00C00.

. 40552, cxﬁAmﬁmj=21004J,m1 G030 ACTIVE 1,€0  *00000.
40652.C1 122100+  1.€000 ACTIVE 1.(C  *0C00.
40$53,01 1221004  1.0020  ACTIVE 1.¢0  *)0C00.

" RW

26

RRW 52000.00 BUY
PRW 52000.00 BUY

YRW 52000.00 8uY
RW EL 26000.00 MFG.

EL 26000,00 MG,

PW EL 26000.00 MFG.

PW EL o 26000.,00 MFG.

YW EL 26000.00 MFG.

Yo EL 26000.00 MFG.

RMT 8000.00 MFG.

PMT 80G0.00 MFG.

YMT 8000.00 MFG.
MY EL .. 25000.00 WFG,.

DI/SCU 42000.00 MFG,

DI/SCU 42000.00 MFG.

G N2 _245000.00 MFG. _
NZH4 175000.00 MFG.

HARN 16000.00 MFG.

BUY 1.50

CUMP. NAME CCST(OCLLARS)

MPX R 712000.00 BUY

BND1 111000.00 BUY

BND1 - - 111000.00 BUY L
BND1 111000.00 BUY

BND 111000.00 BUY

BNDY 111000.00 BUY —
BND1 111000.00 BUY

BND 2 111000.00 BUY
BND2 111000.00 BUY

BNG 2 111000.00 BUY

BNDZ - 111000.00 BuUY

BNDZ 111000.00 BUY -
BNDZ 111000.00 BUY

BND 2 111000.00 BuyY



o

| A

S 4G953.C1 1221004 MLeQQQQmmwﬁﬂllyﬁ_;Lﬁgmu.*OOGUO-MMM.§ND3 ; .111000.00 8UY_
406553.C1 1321004 1. 0000 ACTIVE 1.C0  *00G00. CBND2 111000.00 BUY
40553 .01 1221004 1.0000  ACYIVE 1.CC *0Q000. AND3 111000.00 8UY
 40S53.0% 1221004 1.€000 ~ ACTIVE 1.CC  *30000. BND2  111000.00 BUY
40%53.,01 1221004 1. €000 ACTIVE 1.€0 *00C00. BND3 111000.00 BUY
40554.C1 1221004 1+ CO00  ACTIVE 1.€0 *)0C000. BND & 111000.00 8UY
_ 40S54.01 - 1321004 1.,6000 ~ ACTIVE 1,80  *)0000., _ 8ND4 . 111000.,00 BUY
40554 ,C1 1221604 1.C000  ACTIVE 1.CO %00C00. BND4 111000.00 BUY
40554 .01 1221 C0% 1. 0000 ACTIVE 1.CO #:30CC0. BNC & 111200.00 8UY
40554.01 1221004  1.06000  ACTIVE 1,(C _ *00C00.  'BND& °111000.00 BuUY
40554 .01 1221 C04 1. C000 ACTIVE 1.CC *)0000. BND& ‘ 111000.00 BUY
10655 .01 . 460405 1. CO00 ACTIVE 1.€0 *)0C00. BNDS 324000.00 BUY
BLILL COST 0300 MILL ICN CCLLARS FACTCRS MFG. 1.2% BUY 1.12
NEU emcfZeslLU-WIDEBAND CDH MODUELE A T
w MCDEL .12 SRU EQUIV. 1 hEIQHI”_?ﬁﬂ, NO, GOF COMP, 12 . e e
1
2 . TYPE ALPHA BETA CONDITIOM USGN LIFE COMP, NAME CCSTU{DCLLARS)
10831.,01 13157895 1.00G  ACTIVE 1,CC  *00cCO00. HSMP X : - 3700.00 MG.
igs3z.cl £T7566 1. CCOD ACTIVE 1.C0  *00C00. DATA PROCESSCR 72000.00 MFG.
10852,C€1 2702703 1.C000 ACTIVE 1.Q0  *00C00.  * amp 18100.00 MFG.
10853 Cl ge1538% 1. LCOO0 ACTIVE 1.C0 *30C00. ANTEN 5100.00 MFG.
50854 ,C1 26315789 1.C0I9 ACTIVE 1.CO0 *))000. DATA CH 1900.00 MFG.
50854.01 26215789  1.C000  ACTIVE 1,(C  *00000.  DOATA CW _ ~ 1900.00 MG, .
‘50854.01 2631570 1.0000 ACTIVE 1.CO *9)00C0. DATA CH 1900.00 MFG. ,
508546 ,C1 26315789 1.C000 ACTIVE 1.KC *00C00. DATA CH 1900.00 MFG.
 50854.01 26215789  1.C000 ACTIVE 1.C0  *00C00.  DATA CH - 1900.00 MFG.. o
50854 ,.C1 2€315789 1.GCDD ACTIVE 1.C0 *30C00. DATA CH - 1900.00 MFG.
10731.0! 181818 1. 0000 ACTIVF 1.CC *00 CCO. VTR 400000.00 8UY
10731.01 181834 1.CC00 SINDBY .1C #¢0¢0). | VIR  400000.00 BUY. .
BLUILD COST .03C0 MILL ICN CCLLARS FACTCRS  MEG. 1.29 BUY 1.l12
NRU memmmm—m— ===~ NCN=REPL ACEABLF CCMPCNENTS

MCDEL 21

USRU EQUIV. 1

WEIGFT

Lol

NO . OF COMF. 9



_TYPE

igcoi.cz.
_10002.C1

T 10041.02

16C61.0G1

10003 .01
16021 .01
. 10091.02

m :
.. BUILC COST

_.10C71.C2

10C081.01

£8300.00
287000.00 MFG.

"COST(DCLLARS )

MFG .

118000.00 MFG.

" T600.00 MG
25200.00 MFGa
16100.00 MFG.

233000.00 MFG.

. AipHA  BETA  CONDITION =~ DSGN LIFE  COMP. NAME
*00JCC0000. 1.£000  ACTIVE 1.C0  *00000. STRUCT ,
#000000000, _ 1.€000  ACVIVE 1.€0 _ *00C00. _ PL. STRUCTURE
»0000€0000.  1.8000 ACTIVE 1.€0  *d0COO. T RING
*00)0C0000.  1.0000 ACTIVE 1.C0  *90000. ADAPT.
*000000000. ~ 1.0000  ACTEIVE 1.C0 _ *00000.  MECHANISES =
+0000€00C0.  1.€000  ACTIVE 1.€0  *00000. SC THERMAL
#0000C€00C0. ~ 1.C000  ACTIVE 1.00- *00CQ0. PL “THERMAL
»0000€00C0.  1.L000_ ACTIVE 1.00  *#00Q000. . SC HARNESS
#000000000.  1.0000 ACTIVE 1.0C  *00CCO. PL HARNESS
20600 MILLICN CCLLARS  FACTCRS MFG. 1.28 BUY_ 1.11.

..10000.00 MFG,
10000.00 MFG.



T

[

0

TwEw A TINE UINE ANALYST S DESCRIFTION ##awe

THERE IS NO TIME LINE ANALYSIS INPUT

11;" Fpp— s
"TTEM 30C00003
ITEM 2€C00002
_IIEM 10000001
ITEM 80001
[TEM 80 001
CITEM 80002
ITEM 80002
ITEM 80003
ITEM  BOOOZ?
1TEM 80002
ITEM = 1001
ITEM =~ 2001
ITENM * 3001
T 1TEM = 4001
5 ITEM * 5001
COUUITEM % 11001
1TEM * 12001
_BIEM = 21001
CITEM % 1001
ITEM *  200C01
[TEM =* 2G0COL
CITEM * 200601
T1EM % 80 €02
JITEM > 200001 |
ITEM 80603
ITEM * 40000C04
CITEM * 200001 E
ITEM * 40C00004
ITEM = 4(CCO0004
1TFM % 4CCO0C0%
ITEM * - 200001
ITEM  4CC00C04
ITEM * . 201001
0.0
730.0

EMTERED
ENTERED
ENTERED
ENTERED
ERTERED

' ENTERED

ENTERED
ENTERED
ENTERED

ENTERED
ENTERED
ENTERED
EATERED
ENTERED
EMTERED
ENTERED
EMTERED
ENTERED
ENTERED
ENTERED
ENTERED
ENTERED
EMTERED
EthPED
ENTERED
ENTERED
ENTERED
ENTERED
ENTERED
ENTERED
ENTERED
ERTERED
ENTERED

0.0 | U

FROCESS
FRUC ESS
FROC ESS

FROCESS

FROC ESS
BROCESS.

PRGCESS

PROC ESS
_PFOCESS

FROCESS

FROCESS
FRIOC ESS
FROCESS
FROCESS
FEOLESS

FROCESS
FROCESS
FRDC ESS

FROCESS

FROCESS
FROLESS

FROCESS

EROCESS

PROCESS

ERCCESS

FROC ESS

PROCESS
FROC ESS

FROCESS
PROCE S5

FROCESS

"PROC £55
PROLESS
€Coaco

0.0 0. £CoaC0

40C00004 ENTERED FROCESS

1s
19
19
19

1

1
32

Y
44

. 168

168

l¢8

1<e

- 1%8

1¢8

~1ss8

Q
1C
=2
32
0
32
32
1¢

E

24
z1
a5

. a5

42

€5

AT

AT
AT
AT

AT

AT
AT

‘AT
AT

Ay T

AT

AT
AT
AT

AT

AT
AT

AT
AT
27
AT

AT

AT
AT

AT

£T
AT

AT
AT

AT
AT
AT
aT

g

4]

YO

0.000
0.000
" 0.000
,o 0J0
000

u 020
.0.000
0,000
0000
_0.000
0.000
0.000
-1.090
~1.000
-1.030
L.=1.000
21000
-1.000
-1.000
-1.000
000
000

<000

-1.000
+030
«030

. 020
 =1.000
130,000
130 .000
730.020

720,690

130.000

1320.000
9€65995
9559999

e i i e

HDURS e e

HOURS

HOURS

HOURS

"HOURS

HOURS
HOURS
HOURS
HOURS
HOURS

HOURS

HOURS
HOURS

HOURS

HOURS
_HOURS _
HOURS
HOURS
HOURS
HOURS
HOURS
HOURS
HOURS
HOURS
HOURS
HUURS
HOURS
HOURS
HOURS
HOURS
HOURS
HOURS
HOURS
HOUR S

AND
AND
END

AND
AND
AND
AND
AND
AND
AND
AND

BND

END

AND
AND

END

AND

AND
AND
AND
AMD
AND
AND
¢

C

IS SCHEDULED TO

1S SCHEDULED 70O

FINISH

HOUR

1S SCHEDULED 10

15 SCHEDULED TO
IS SCHEDULED TC
1S SCHEDULED TC
1S SCHEDULED TC
1S SCHEDULED TC

1S SCHEDULED TC

IS SCFEDULED TC
IS5 SCHEDULED YO

IS SCHEDULED 1C

IS SCHEDULED TC

IS SCHEDULED 1O

1S SCFEDULED TC.

[S SCHEQULED 1O
1S SCEENDULED TC
1S SCHEDULED TG
1S SCHEDULED 10
{5 SCHEDULED TO
IS SCHEDULED TC
1S SCHEQDULED 10

1S SCHEDULED TO

5
1

AT .0.000
FINISH AT 0,000 HOUR
FINISH AT 0.000 HDUR
FINISH AT « 000 HOUR
FINISH AT -1.000 HOUR
FINTSH AT -1.000 HOUR
FINISH AT  '=1.000 HOUR
FINISH AT -1. 000 HOUR
FINTSH AT ~1.000 HCUR
FINISH AT -1.000° HOUR
FINISH AT  =1.000 HOUR
FINISH AT -1.000 HCUR
FINISH AT = - ,000 HGUR
FINISH AT -1.000 HGUK
FINISH AT . 000 HOUR
FINISH AT 730. 000 HOUR
FINISH AT =1.000 HOUR
FINISH AT 730.000 HOUR
FINISH AT 730,000 HOUR
FINISH AT - 730.000 HOUR
FINISH AT  730.000 HCUR
FINISH AT 720.C0C HOUR
FINISH AT 9298, 948 HUUR



ITEM ~ 4CCO0004 ENTERED -PROCESS £2 AT 730.000 HOURS AND IS SCHEDULED TQ FINISH AT 138. 000 HOUR
ITEM 40000004 ENTERED PROCESS 11 AT 738,000 HOURS AND IS SCHEDULED TO FINISH AT T47. 600 HOUR
ITEM 40000004 ENTERED PROCESS 13 AT 747.600 HOURS AND 1S SCHEDULED TO FINISH AT 808. 400 HOUR
ITEM  4CLCOCCO4 ENTERED FROCESS 15 AT 808,400 HOURS . - ) o
ITEM = 201 001 ENTERED FROCESS €5 AT $298.,948 HOURS AND IS5 SCHEDULED TO FINISH AT 10558,259 HOUR
ITEM 80001 EATERED PROCESS €5 AT S298.,948 HOURS AND IS SCHEDULED TO FINISH AT 9298.948 HOUR
| 1.600126E+06 8.0100005+02 1. 06“102E*06 .1.0010C2E+0¢6 2,8868308+406 SN,
1.CCCCUOE+OOD
1TEM 80001 ENTERED FROCESS 164 AT $298.948 HOURS AND IS SCHEDULED TO FINISH AT  9298.948 HOUR
L ATEM 80001 ENTERED PROCESS = 2 AT 6298.948 HOURS : ,
[ . I1EM * 201001 ENTERED PROCESS €5 AT 10558.259 HOURS AND IS SCHEDULED TO FINISH AT 16957.931 HOUR

_ I1TEM 80001 ENTERED PROCESS €5 AT 1C558.259 HOURS AND IS SCHEDULED YO FINISH AT 1055B8.25%9 HCUR
| 1.600126E+06 9.010000€E+02 2,035203E+06  1.0020C2E+0¢  E€.T719205+406 . DU - :

1.CCOC00E+D0 . ' ‘ .

[TEM 80001 EMTERED EROCESS 1C4 AT 1C558.259 HOURS AND IS SCHEDULED T0 FINISH AT 10558.259 HOUR

oo BTEM_ 80001 ENTERED PROCESS 2 AT 1C3558.259 HOURS e, i

f ITEM * 201001 EATERED PROCESS €5 AT 1£557.931 HOURS AND 1S SCHEDULED TC FINISH AT 47348.978 HCUR

! ITEM B00CGL EMTERED PROCESS €5 AT 1€%57.531 HOURS AND IS5 SCHEDULED TC FINISH AT 16657.931 HOUR

.. 1+4600126E+06 IJAQLQQQEtQéwwg;Q&EZQIEfgﬁ _1.0020C3E+0€ 9.512900F+05 e e e
1.0C0C00E+00 - :

w . PTEM 80001 ENTERED FROCESS 1¢4 AT 1€S57.931 HOURS AND IS SCHEDULED TC FINISH AT 16957.931 HOUR
b LTEM 80001 ENTERED PROCESS 2 AT 16$57.931 WQuRS = : - ..
TS ITEM * 201001 EATERED PROCESS £5 AT . 4734B,978 HOURS AND IS SCHEDULED TC FINISH AT 50859.592 HOUR
C oo TTEM 80001 EMNTERED . FROCESS €5 AT 47348.978 HOURS AND IS SCHEDULED TCQ FINISH AT 47248.578 HOUR
i 1.600126E406 1.101000£+403 1.047102E+06  1.0010C2E+06 1.052630CE+06 -~

1.CCOCO0E+00 ‘ ‘ ‘ .

" 1TEM BOCOL ENTERED FROCESS 164 AT 47343.978 HOURS AND IS SCHEDULED TC FINISH AT 47348,$78 HOUR
_1YEM ' B0O00L EMTERED FROCESS 2 AT 47248.978 HOURS . : '
0 £0859.6 8.0 0, C000C0 0  9¢€59999 0 )
1 : 0.0 012946 1. CCOOCG . EC130 50120 ¢ 1.
- AYEM * 201001 ERTERED FROCESS =~ 150 AT £50859.592 HOURS . e
ITEM BOQ02 ENTERED PROCESS 1€0 AT 5(659,592 HOURS AND IS SCHEDULED TC FINISH AT 50859.592 HOUR
1TEM 80002 ENTERED PROCESS 1C3 AT 5(8€59.592 HOURS AND IS SCHEDULED TC FINISH AT  50859.592 HOUR
R ) £, 80002 ENTERED PROCESS =~ 2 AT  5(CB39.,592 HOURS AND IS SCHEQULED TO FINISH AT 50859.5392 HOUR
ITEM 80002 ENTERED FROCESS 1 AT 5CE59.592 HOURS ‘ -
ITEM 30001 ENTERED PROCESS 1 AT 5(859.592 HOUKS AND 1S SCHEDULED T FINISH AT 50859.592 HOUR
17EM BUOO3 ENTERED PROCESS 1 AT 5(CEB59,592 HOURS AND 1S SCHEQULEC TC FINISH AT 50859.592 HGUR
ITEM BOO02 ENTERED PROCESS 1 AT 50559.592 HOURS AND 1S SCHEDULED TC FINISH AT -50859,592 HOUR
ITEM 80002 ENTERED PROCESS 22 AT 5(E5%9.5592 HOURS
CITEM . BOOO3 EMNTERED FRDCESS 32 AT 5(8359, 92_HUURS o
ITEM 80001 ENTERED PROCESS 44 AT 5(859.592 HOURS
T1EM * 1002 ENTERED PROCESS 44 AT 5(B59.592 HOURS AND IS SCHEDULED TU FINISH AT 50859,.59Z HOUR




2.500126£406

 1.GCOCO0E+00

ITEM
ITEM
1164
ITEM

.

2.500126E+06

1.CCOC00E400

1TEM

0 59776.1

0.0

1. 7019€02+4C3

8GOt SATERED
80001 ENTZRED
"201€02 ENTERED
80001 ENTERED

2, CO10JCE+ 03

BOQOL ENTERED
BOCO1 ENTERED
730.0
£8315.1

1406 E203E406

. Ivem = - 2002 ENTERED FPROCESS 1%k
2 1TEM = 3002 ENTERED FROCESS 1¢
%m ITEM x% 4002 ENTERED PROCESS 1€
gy TIEM = 5002 ENTERED FROCESS . 16
{ 8‘2 1TEM * 11002 ENTERED FFOCESS 1¢
&5 1TEM * 13C02 ENTERED FRUCESS 1¢
ATEM *x 21002 ENTERED PRDCESS = 16B
dr-vs ITEM * 1002 ENTCRED FEDCESS
G)ITEM * 200CC2 ERTERED FRNCESS
I ITEM *  Z00C02 EANTERED FKGCFSS
E% ITEM = 200002 ENTERED PROCESS
ITEM * 80002 ENTERED PRNCESS
CJTEM = 200002 ENTERED PROCESS 2
ITEM . 8GCO2 EMNTERED FFOCESS
ITEM * 30000003 ENTERED PRUCESS
____ITEM * 200002 ENTERED FRGCESS
TTEM * 30C00C02 EMERED PRECESS
ITEM * 3CCO0003 EANTERED FROCESS
. ITEM * 3(C00002 ENTERED FROCESS
tn TTEM x 200002 ENTERFD FROCESS
w ITEM  30CO0003 ENTERED ERCCESS
T ITEM % 201002 ENTERED PROCESS
0 \ 0.0 730.0 014283
1 £1589.5 50129.6 . €856 47 g
JITEM  3CC00003 ENTERED PROCESS
[TEM 30€00C03 FBTFRCD FRAOC ESS
1754 3CLROC03 ENTER PROC ESS
ITEM  3CC00Q03 ‘hTLR‘D FROCESS 9
TITEM * 7 Z201C02 ENTERED PRAOCESS 7
I1TEM BOGOL ENTERED PROCESS

1.00i0C2E406

4 AT

FROC FSS 1
PROCESS 2 AT
FROCESS £5 AT
FROCESS €5 AT
2.045102E408
PROCESS 1Ca AT
FRULESS 2 AT

L 012363 730

. 987637 56130

B1%89,5

1.CU30CEE+QE

e Th2 000

-1.000
-1,830
,.___-1 -0\]0
-1.000

-1.030
50859 ,592

 5(859,592
5CE59,

€92
-1.000

- 50859.592
- 5{859,592

5GE59 ,592

-1.000
592
1589 ,592
51589 .592

 51889,592
| 51589.592
. 51589.592

730
50130
51283,592
51597 .5692
516074192

51€67,592
588530247

5E€53.,247

5‘851.247

£BS3.247
“7#94 246
57694 (246

~1.000

HOURS

HOURS
HOURS
_HOURS
HOURS
BOURS

HOURS

HOURS
HOURS
HOURS

HOURS
HOURS
HOURS
HOURS
HOURS
HOURS

'HOURS

HOURS

HOURS

HOURS
HOURS

HUURS |

HOURS
HOUKS

HIJURS
HOURS

HOURS

HOURS

AND I

AND

“AND
AND ]
AND

AND
AND
AND
£ND

AND

ANG

AND
AND

AND

AND
AND

AND

AND

ANY

0
g
AND
2ND
AND

AND
ANL

Is

s

1§

£2204090%406

HOWRS  AND IS

HOURS

HOURS

AHD

ts

HOURS AND IS

9.9999953+07 -

57494 4246 HOURS AhD 1§

.57494i4H6

730
a187

HOURS

C_.

¢

0
1

SCHEDULED

SCHEDULED
SCHEDULED

- SCHEDULED

SCHEDULED
SCHEDULED

SCHEDULED

SCHEDULED
SCFEDULED

SCHEDULED

SCHEQULED

SCHEDULED
SCHERULED
SCHEDULED
SCEEDULED

 SCHEDULED

SCHREDULED
SCHEDULED

STHEDULED

[$ SCHEDULED
1S

SCHEDULED
SCHEDULED

SCFEDULED

SCHEDULED

SCHEDULED

SCHEDULED

SCHEDULED

SCHEDHULED

ac

10
TC
10
10
TC
10

e

1C

TC

RREN

TC
iy
1C
10
10

TC

TC
o

TC

TJo

TC

O

TC
10
T0

T0

1C

FINISH AT -1.000 HOUR -
FINISH AT -1.000 HCUR
FINISH AT ~1.000 HCUR
FINISH AT -1.000 HCUR
FINISH AT -1,000 HCUR
FINISKE AT -1.C00 HOUR
FINISKE AT~ ~1,000 HCUR
FINISH AT -1.0600 HCUR
FINISH AT S50859.592 HCUR
FINISH AT -1.000 HOUR
FINISH AT 50859.592 HOUR
FINISH AT 51589.592 HOUR
_FINISH AY  =1,000 HOUR
FINTSH AT 51589.592 HOUR
FINISH AT 51589.592 HOUR
FINISH AT 51589.552 HGUR
FINISH AT 51589, 592 HCUR
FINISH AT 51589,552 HOUR
FINISH AT 55853.247 HOUR
FINISH AT 51597.592 HOUR
FINISH AT 51607.192 HOUR
FINISH AT 51667.592 HEUR
EINISH AT 57494, 246 HOUR
FINISH AT 55853,247 HOUR
FINISH AT 55853, 247 HOUR
FINISH AT 59775.136 HOUR
FINISH AT 5749%94,246 HOUR
FINISH AT 57494, 246 HOUR



L ITEM * 201002 ENTERED PROCESS 150 AT 55776.136
ITEM 80002 EATERED FROCESS 160 AT 5S776.136
ITEM 80002 ENTERED FROCESS 103 AT 56776.126
. IIEM  BDO02 ENTERED PROCESS 2 AT 55776,136
j 1TEM 80002 ENTERED PROCESS 1 AT 5%776.136
f 1TEM BOOO! ENTERED PROCESS 1 AT 55776.136
[ ITEM_ _ B0O003 ENTERED PROCESS 1 AT 55776.136
17EM BOO02 ENTERED FROCESS 1 AT 55776.126
ITEM 80002 ENTERED PROCESS 32 AT S¢T76.136
e LTEM _BDOO3 ENTERED PROCESS =~ 32 AT S5S776.136
[ TTEM . 80001 ENTERED FROCESS 44 AT 56776.136
é [TEM =% 1003 EATERED PRACESS 44 AT 5S776.136
i _IIEM & 2003 EANTERED FPROCESS  1S8B AT «1.000 |
ITEM = 3002 ENTERED PROCESS 168 AT -1.000
[TEM * 4002 ENTERED FROCESS 1€8 AT -1.000
_ ITEM * 5003 ENTERED FROCESS 198 AT  =1.0)00
i ITEM = 11003 EATERED PROCESS 168 AT ~-1.030
‘ ITEM =* 13002 ENTERED FROCESS 158 AT - =-1.000
L LTIEM = 21003 ENTERED FROCESS 168 AT ~1.000
T1EM * 1002 EATERED PROCESS 0 AT - =1.000
w ITEM *  200G02 ENTERED PROCESS 10 AT 5¢€776.136
_ ITEM_* 200002 _EMTERED FROCESS. L 22 AT 55116.136
P E 1TEM * 200003 ENTERED FROCESS 32.AT 5€776.135
- TTEM = 80002 ENTERED . PROCESS 0 AT -1.000
L JITEM * 200002 ENTERED PROCESS 22 AT 5S1716.136
ITEM 80003 ENTERED FROCESS 32 AT '5¢776.136
-ITEM * 20000002 ENTERED PROCESS 19 AT 5S7T6.136
1TEM * 200003 ENTERED FROCESS. 3 AT ~1.000
! ITEM * 20C00002 ENTERED FROCESS 24 AT 60506.1356
ITEM * 20000002 ENTERED EROCESS 21 AT 6(506.136
. IT1EM * 206000002 ENTERED PROCESS 29 AT 6(EQ6.136
ITEM * . 200003 ENTERED FROCESS 45 AT 6C506.136
ITEM  2CC00002 ENTERED FROCESS 45 AT  6(506.136
. N 201002 EANTERED FROLESS = €5 AT 60536.135
0 0.0 146Q.0 . 024424 730 730
1 £050¢.1 €831 6.1 . 6155176 50130 8187
L ITEM 20000002 EANTERED PROCESS 82 AT 5C506.125
ITEM 26000002 ERTERED FROCESS 11 AT 60514.135
LTEM 20C00C0Z2 ENTERED PROCESS 13 AT 6C523.735%
TIEM  2CC00002 ENTERED FROCESS 15 AT 605844536
ITEM * 201003 ENTERED FROCESS £5 AT 6££035.254
ITEM 80001 ENTERED FROCESS €5 AT 66035.254

HOURS

HOURS
HOURS
HOURS
HOURS
HOURS
HOURS _
HOURS
HQURS

HOURS

AND
AND

AND

AND
AND
AND

HOURS

HOURS
HOURS
HUURS
HOURS
HOURS
HOURS
HOURS
HOURS
HOURS
HOURS

HOURS
HOURS
HOURS
HOURS
HOURS
HOURS
HOURS
HOURS
HOURS
HOURS
HQURS
HOURS

HOURS

HOURS
HOURS
HOURS
HOURS
HOURS

AND
- AND
AND
AND

AND

AND
AND
AND

- AND

AND

"HUURSM“_W

AND
AND

AND
CAND
AND
AND
AND
AND
AND
AND

AND
AND
AND

AND
AND

TO FINISH AT

59776, 136

HOUR

15 SCHEDULED

IS SCHEDULED
IS _SCHEDULED
IS SCHEDULED
IS SCHEDULED
IS SCHEDULED
IS SCHREDULED
1S SCHEDULED
IS SCHZDULED
0.
i
IS SCHEDULED
IS SCHEDULED
1§ SCREDULED

IS SCHEDULED
IS SCHEDULED

JO FINISH AT

TQ ¥ INISH
TC FINISH

AT
AT

1s SCEEDULED

IS SCHEDULED TO FINISH AT 59776.136 HOUR
15 SCHEDULED 10 FINISH AY 59776.136 HOUR
15 SCHEDULED TD F!NISH AT 59776.136 HOUR
1S SCHEDULED TO FINISH AT 59776.136 HOUR
IS SCHEDULED TO FINISH AT 59776.136 HOUR
IS SCHEDULED TO FINISH AT 59776.136 HOUR
IS5 SCHEDULED TQ FINISH AT ~1.000 HOUR
IS SCHEDULED TO FINISH AT ~1.000 HOUR
IS SCHEDULED TC FINISH AT ~1.000 HCUR
1S SCHEDULED TC FINISH AT =1.000 HOUR
IS SCHEDULED TC FINISH AT ~1.000 HCUR
IS SCHEDULED TC FINISH AT «1.000 HCUR
IS SCHEDULED TC _FINISH AT =12 000 HOUR
IS SCEHEDULED TO FINISH AT -1. 000 HOUR
15 SCHEDULED TC FINISH AT - 39776.136 HCUR
IS SCHEDULED TC FINISM AT -1.000 HOUR

397784136 HOUR

650506.136 HOUR
-1. O_QO HOUR

TO FINISH
TC FINISH
1C FINISH
TC FINISH
T0 FINISH
JO FINISH

AT
AT

AT
AT

AT
AT
AT

T0
TG
TG

FINISH
FINISH
FINISH

FINISH
FINISH

TC

TU AT

AT

AT

AT

60506, 136 HOUR
60506,136 HCUR

60506, 136 HOUR

5J0506.136 HCUR
60506, 136 HCUR

£5033, 254 HOUR

505144 136 HOUR

"60523.736 HOUR

60584, £36 HCUR

69579.776 HOUR

05035,.254 HCOUR



. 3.400125E408

1.CC0CO0E+0D
ITEM
ITEM
ITEM *
[ TEM

1.CCCCODE+QD
ITEM
ITEM
CITEM %
I1EM

3.400126E406

"1 .0COCO0E+00

ey

ITEM
ITEM

0 1554.2

1 0.0
ITEM *
[1EM
‘TTEM
ITEM
I TEM
ITEM
ITEM
ITEM
11EM
JLTEM
I1TEM
ITEM
TTEM
ITEM
1TEM
ITEM
ITEM
ITEM
ITEM
[TEM
ITE4
ITEM
T ITEM
ITEM

.ge-~d

LR T I I T S

34400125E406

3.101008CE+03

ENTERED
EANTERED
ENTERED
ENTERED

80 CO1
80001
20103
83001

2.50100€E+03

EATERED
ENTERED
ENTERED
ENTE RED

83701
' 80001
201603
80001

30001 ENTERED

80001 ENTERED
1460, 0

15356 4,

201 003 EAT RED

80002 ENTERED

60002 ERTZRED
80002 ENTERED
80002 ENTERED
80001 ENTERED
RO 003 ENTERED
80007 €ATERED
80C02 ENTERED
80003 ENTERED
80061 ENTERED

1004 ENTERED
. 2004 ERTEZRED

3004 ERTERED

4004 ENTEPRSD

5004 TNTEZRED

11004 ENTERED
13004 ENTERED
21604 ENTERED
1004 ENTERED
200004 ENTERED
260004 ENTEZRED

260004 ENTERED

80002 EANTZRED

2+-50400C0E+03

PROCESS

FROCESS .

PROCESS
FROCESS

2.0451028406  1.CO30CEE+QE  9.939999E407
FROCESS 1C4 AT 6SE79,.776 HOURS AND IS
FROC ESS 2 AT _65579.776 HOURS
FROCESS €5 AT T73828.061 HOURS AND TS
PROC ESS €5 AT T72828.061 HOURS AND IS
2+.0452015+06 1.0020C3E+406 9.51290GE+405
FRICESS 104 AT T32R28.061 HOURS AND IS
FROCESS 2 AT 72828.061 HOURS

. C199G4 - 130 730 ¢

. SEQICE £€130 3187 0 1
FROCESS 190 AT T7554,.232 HOURS
FRGCESS 150 AT 77554.,232 HOURS AND IS
PROC £S5 103 AT  77554.232 HOURS AND IS
PRUCESS 2 AT 77554.232 HOURS AND IS
‘FROCESS 1 AT T77554.232 HOURS

FROC ESS 1 AT 77554.232 HOURS AND IS
PROC ESS L AT 77554,232 HOURS AND 1§
FROC ESS 1 AT 77554.232 HOURS AND IS
FROCFSS 32 AT 7715544232 HOURS .
FROCESS 22 AT 77554,232 HOURS
FROCESS 44 AT T77%554.232 HOURS .
PROCESS 44 AT T7554.232 HOURS 2ND IS
FROCESS 1968 AT -1.000 HOURS AND 1S
FRICESS 153 AT ~1.070 HOURS aND IS
FEDC ESS 168 AT -1.000 HUOURS aND 1S
FRICESS 158 AT -1.090 BOURS 2ND IS
FROCESS 168 AT ~1 020 HOUKS #ND IS
FROCESS 1€8 AT ~1.030 HOURS #Np IS
FROCESS 168 AT -1.600 HOURS aMD 1S
FROCESS 0 At ~1.030 KOUKS #ND IS
FRUC ESS 16 AT 77554 ,232 HOURS AND 1S
FROCESS 22 AT 7iZ24.232 HOURS
FROCESS TEZUAT 7754 .232 HOURS
FROCESS 0 AT ~1 000 HOURS AND 1S

4.0924012406

1C4 AT
2 AT

€5 AT

€5 AY

1.C040CECEXOE

6€C35.204

LBEL3D L 284

GEETY.TT5
ESETI.TTH

HOURS AND IS

HOURS

549999955407

HOURS AND IS
HOURS AND 1S

o

SCHEDULED

SCHEDULED

SCHEDULED

SCHEDQULED

SCEEDULED

SCEEDULED

SCHEDULED

SCHEDULED

SCHEDULED

SCHEDULED

SCHEDULED

SCHEDULED

SCHEDULED

SCHEDULED

SCPEDULED

SCHEDULED
SCHFEDULED

ACHEEDULED

SCHEDULED

SCHEIZDULED.

SCHEDULED
SCHEDULED
SCFEDULED

SCHFDULED

TC FINISH AT

TO FINISH AT

TO FINISH AT

T0 FINISH AT

T0

10
10

RitH

TO
LS

10

70
0

R 1

1C
TC
TC
1€
TC
TC
TU

TC

66035,254 HOUR

73828.061 HOUR

69579, 776 HOUR

69879, 776 HOUR

TO FINISH AT 77554.,232 HOUR

T3 FINISH AT

73828.061 HOUR

FINISH AT T73828.061 HOUR
FINESH AT 77=54 232 HOUR
FINISH AT 77554,.232 HOUR
FINISH AT 77554.232 HCUR
FINISH AT 77554.232 HOUR
FINISH AT 77554,232 HOUR
FINISH AT 77554,.232 HOUR
FINISH AT 77554.232 HOUR
FINISH AT ~ -1.000 HCUR
FINISH AT -1.000 HOUR
FIMISH AT -1,.000 HCUR
FINISE AT =1.600 HOUR
FINISH AT -1.000 HCUR
FINISH AT -1.000 HCUR
FINISH AT =1.000 HCur
FINISH AT T231.000 HCUR
FINESH AT  77554,222 HCUR
FINISH AT -1.06C HCUR



__ITEM_* 200004 SATERED PROCESS 32 AT 77554.232 HOURS AND IS SCHEDULED YO FINISH AT T7554.232 HOUR
1TEM 80003 ENTERED PROCESS 32 AT 717554.232 HOURS \ ‘

ITEM * 10C000G! ENTERED PROCESS 19 AT T7554.232 HOURS AND IS5 SCHEDULED TO FINISH AT 78284.232 HOUR.

__ IJEM * 200004 ENTERED PROCESS 2 AT ___ =1.000 HOURS AND IS _SCHEDULED 1C FINISH AT ~1.000 HCUR

| ITEM * 10C00GD1 ENTERED FROCESS i4 AT TE284,232 HOURS AND IS SCHFEDULED TO FINISH AT  78284.232 HOUR

ITEM * 1CC00001 ENTERED FROCESS 27 AT 78284.232 HOURS AND 1S SCHEDULED TQ FINISH AT 73284.232 HOUR

| ITEM % 1CCO0CO! ENTERED FROCESS 29 AT 7€284.232 HOURS_AND IS SCHEDULED TC FINISH AT 78284,232 HCUR

ITEM * 200004 ERTERED FRCCESS 45 AT T€284.232 HOURS AND IS SCHEDULED T€ FINISH AT 78284.232 HCUR

ITEM 1£C00C0Y EMTERED FROCESS 45 AT TEZ284.232 HOURS AND IS SCHEDULED TC FINISH AT 78284.232 HOUR

. LTEM * 201004 ENTERED PROCESS €5 AT 78284,232 HOURS AND 135 SCHEDULED TO FINISH AT 81068.253 HQUR

[0 0.0 219C.0 . 028228 130 730 6 0 T o
1 1828442 7536 4 .2 SST1TE2 5€130 8187 c 1 . . )

Lo I TEM ..l.G.QQQAQQIL._E!‘iI_EgBEPDW,EBQQ ESS __ .52 AT 78284.232 HOURS AND 15 SCHEDULFD TC FINISH AT 782%92,232 HOUR

ITEM 10000001 ENTEREC PROCESS 11 AT 7£292.232 HOURS AND IS SCHEDULED TG FINISH AT 78301.832 HOUR

ITEM . 1CCO0001 ENTERED FROCESS 13 AT TE301.832 HOURS AND IS SCHEDULED TO FINISH AT 78362.632 HOUR

. ITEM  10CODCOL ERTERED FROCESS 19 AT 7£262.632 HOURS e

! ITEM * 201004 ENTERED PROCESS €5 AT 81068.253 HOURS AND IS SCHEDULED TC FINISH AT 82595,060 HOUR

: 1TEM BO001 ENTERED PROCESS. €5 AT 81068.253 HOURS AND IS SCHEDULED TG FINISH AT 81068.253 HOUR

|_4.200126E+06 3.901000£+03 1.052102E+06 1.0010C2E+06 Z.15889CE+06 e

1.oooccaﬁ+oo | | :

w 17EM 80G01 ENTERED PROCESS 164 AT  81068.253 HOURS AND IS SCHEDULED TG FINISH AT 81068.253 .HOUR
____ T ITEM  _ 80QQL ENTERED PROCESS = 2 AT '81068.253 HOURS o o e
TR 2595 1 2190.0  .C267%1 730 730 ¢ 0 ' |

1 0.0 | 79675.1  .ST3249 50130 4311 ¢ 1

- ITEM * 201004 ENTERED PROCESS 160 AT 82595.060 HOURS e
1TEM BOGO0z ENTERED PROCESS 160 AT 82595.060 HOURS AND 15 SCHEDULED YO FINISH AT  82595,060 HOUR
1TEM 80002 EATERED PROCESS - 103 AT B82595.060 HOURS AND IS SCHEDULED 70 FINISH AT 82595.060 HOUR

__ITEM 8000z ENTERED FROCESS 2 AT B2595.060 HOURS AND IS SCHEDULED TO FINISH AT 82595.060 HOUR
1TEM 8000z EANTERED PROCESS 1AT 82555.060 HOURS :
[TEM 80001 EATERED PROCESS 1 AT 82595.060 HOURS AND IS SCHEDULED TO FINISH AT 82595.060 HOUR

o F1EM BOQUZ ENTERED PROCESS 1 AT 82595.060 HOURS AND IS SCREOULED TC FINISH AT 82595 360 HOUR
1 TEM 20002 ENTZRED PROCESS 1 AT 82595.060 HOURS AND IS SCHEDULED TG FINISH AT 82595.0¢0 HOUR
1TEM - 80002 ENTERED FROCESS 132 AT BZ595.060 HOURS

_ . _ITEM 80003 ENTERED FROCESS 22 AT 82595.060 HOURS }

1 1TEM 80001 ENTZRED PROCESS 44 AT 82595.060 HOURS -

: ITEM = 1005 ENTERED FROCESS 44 AT 82595.060 HOURS AND 1S SCHEQULED TO FINISH AT 32595.060 HCUR

) ITEM * 2005 ENTERED PROCESS 1SR AT =1.000 HOURS AND IS SCHEUULED. TC FINISH AT ~1.000 HCUR
ITEM * 3¢0S ENTERED PROCESS 168 AT <1.000 HOURS AND IS SCHEDULED TC FINISK AT -1.000 HCUK
ITEM % 4005 ENTERED FROCESS 168 AT ~1.0J0 HOURS AND IS SCRZLULEO TC FINISE AT -1.000 HCUR
ITEM = 500% ENTERED FROCESS 188 AT =1.G30 HOURS AND [S SCHEDULED TC FINISH AT -1, C00 HCUR
LTEM * 11005 ENTERED PROCESS 158 AT -1.000 HOURS AND IS SCHEDULED 1C FINISH AT -1.000 HCUR
ITEM * 13005 ENTERED FROCESS 168 AT -1.000 HOURS AND 1S SCHEDULED TC FINISH AT HCUR

-1.GCC0



ig_a JITEM % 21008
ITEM * 1005
®E ITEM *  20000%
L 1TEM * 200005
=% LTEM * 200005
P e TTER * 80002
LA 1TEM > 200005
’ 1TEM . BOCC3
ITEM * 4QCN000%
CLTEM x 2000035
1TEM * 4CC00C04
[TEM * 4CG00004
_TTEM ¥ 4CC0QC04
ITEM '+ 2000C0¢
ITEM  4CGCOUA0%
oo JTEM * 201005
o 0.0 292
i1 €3325.1 197
. P ITEM  4(C00004
N [TEM  4CC00C04
ITEM  40C0I00%
e, LTEM 4 CL0QCO
i TTEM * 201005
! ITEM BOCOL
" 5+200126E+06
1.CCOCODE+0D
1TEM 83001
. L NTEM O BOCOL
ITEM =7 Z0i'¢os
1 [TEM R0 001
.5+200126E+0€6 4.7019
1.0C0C0ODE+00
I1TEM 380001
ITEM  80DOL
ITTEM *  Z01GOS

4.7010005+C3 1,04 21025406

ERTERED PROCESS

ENTERED FROCESS
EATERED FROLESS

.209C05 EMNTEZRED FROQLESS
ENTERED FROCESS

ENTERED FPROCESS

ENTERED PRUCESS

ENTERED FROCESS
FNTERED PROCESS
ENTERED PRUC ESS

ENTERED FROCESS

ENTEPED FPROCESS

ERTERED FPROCESS

ENTERED FROCESS
ENTZREC FROCESS

ENTERED PROCESS

0.0
5.1

« 035323
» SEA64T

ENTERED PROCESS

ENTERED FROUESS
ENTERED FROCESS

ENTERZD FROCESS

ENTERED FROCESS
ENTERED FROCESS

L 1SBAT

0 AT
10 AT
22 AT
32 AT
0 AT
22 AT
22 AT
15 AT
2 AT

27 AT
25 AT
45 AT
45 AT

. 730

SC130
€2 AT
11 .27
172
15
(3
£5

AT
AT
AT

24 AT

EE AT

AT

= -0’30
82595 ,060

82295,060

BZ2S595.060
=1 .000

82293,060

B2595,060
82595 ,060
-1.000

S 813325,060

822254060

. 82225,0060

81225 ,060
"833225.060

.B3225.,060

730
4311

L 83225,060

842333 ,060
83342 ,660

_82403,460

B4ET2,891
348724891

1.C010C25406

Lmle009

HOUKS
HOURS
HOURS
HOURS

HOURS

HOURS
HOURS
HOURS
HOURS

(HOQURS
HOURS

HOURS

HQURS

HOUKS
HOURS

HOURS

HOURS

HOURS
HOUK S

HOURS

HOQURS
HOURS

AND

AND
AND

AND
AND

AND
AND
AND
AND
END
END
AND

AND

o
0
AND

AND

AND

AND

END

Is
IS

IS
1s
£'s
1s

s

Is
Is

is.

4]

1
15
IS
I5

T

IS

2.15889CC+06

IS

ENTERED PROCESS 1C4 AT B4ETZ.BYL HOURS AND IS
ENTZRED PROCESS S 2 AT B4ET72.891 HOURS '
ERTERED FROCESS €5 AT Be&31.545 HOURS #ND 15
EATERED FROCESS €5 AT €661 .545 HOURS AND IS
OCE+03  2.04%1005+406  1.0030CEE+06 5499999 9F+07
SNTZRED PROCESS 1C4 AT AEE91.545 KUUKS AND
ENTERED PRICESS 2 AT HEEI1.545 HOURS
ENTERED FROCESS 162 AT HE230.000 HOURS

CSCHEDYLED TC FINISH AT~ --1.000 HOUR
_SCHEDULED TO FINISH AT =1,000 HCUR
SCHEDULED IC FINISH AT 82595, 060 HCUR
SCHEDULED TC FINISH AT -1.000 HCUR
SCHEDULED IC FINISH AT 82595.060 HCUR
SCHEDULED TG FINISH AT 83325.060 HOUR
SCHEDULED TC FINISH AT ~ -1,000 HOUR
SCHEDULED TO FINISH AT 83325,060 HDUR
SCHEDULED TG FINISH AT 83325.060 HCUR
SCHEDULED TC FINISH AT 83325.080 HCOUR
SCHEDULED TC€ FINISH AT 83325,060 HCUR
SCEEDULED TC FINISH AT 33325.C60 HOUR
SCHEDULED TO FINISH AT 84872.891 HOUR
SCHEDULED TG FINISH AT 83333.060 HOUR
SCEEDULED TGO FINISH AT 33342, 660 HOUR
SCHEDULED TC FINISH AT 83403.460 HCUR
SCHEDULED TO FINISH AT B86691.545 HOUR
SCHEDULED TC FINISH AT 84872.891 HOUR
SCREDULEZD TC FINISH AT 84872.851 HOUR
SCFEDULED Yo FINISH AT 91187.212 HOUR
SCHEDULED TO FINISH AT 86691.545 HOUR
SCREQULTD T3 FINISH AT 36€91. 545 HOUR



. SIMULATICN REPLACEMENT SERVICE E#ES Q_T‘IHG,___E_E__RCEN TAGE  SIMULATICN R

NG SATELLITES FLIGHTS 1 SAT, 0 SAT. ‘ NO.
[ 1 4 0 TGk BET 3.333 1
: 2 Z o 68,323 1.667 2
3 3 .0 S7.560 . 2.500 3
4 & 0 $5,8123 4,167 4
g 1 -0 $S.1¢€7 «833 . 5
R - I - _ ... 88,323 1,667 - T
7 4 0 T GELHET 3.333 7
8 ¢ 0 1060.000 0.000 '8
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29 Z 0 58,332 1.667 29
ag A 0 €7.5(¢ 2.500 .3
31 1 0 €9, 1¢7 . 833 E)
32 z 0 SB.332 1.667 32
21 2 0 €7.5C0C 2.500 33
34 2 0 SR, 333 1.667 34
35 2 0 57.5C0 2.500 25
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whakn AV ATLABILTTY ks

THERE WERE 1CO MISSICNS WHICH ACCUMULATED B76C000 OPERATING HCURS IN CRBIT.

THERE Kﬁé“momSA?EIﬁT??EMEEEEEffﬂé“?ﬁﬁm””éldéé"PEREENT'thiHE TIME.
| MINIMUM  0.00 PERCENT
AVERAGE _ 2.09 PERCENT

HOVd TIVNIOIEO

1
|
i
1

MAXIMUN ~ 5.83 PERCENT =~
STAND #RD CEVIATION = .38 PERCENT

“"MEIITVQGWHUQ&Iﬂ?

'TFEﬁEfARE”"i'SAféL[fTE§"GBE§hfiNﬁvﬁcﬁﬁf§1}§i4“bfﬁﬁénﬁ'DF THE TIME, T )
A MINIMUM 94.17 PERCENT
e AVERAGE 97.91 PZRCENT
" MAXIMUM 100.00 PERCENT
STANJARD CEVIATICN .98 PERCENT
" %% FRECUENCY DISTR IBUTICN CF SFUTTLE LAUNCHES REQUIRED =% -
;J .
\o * rtmmie e v EmamsE s Sm mEt se e semrwem p. . [P RIS — PO N em R Cmm e e ey B o ee o e 8 —— 1% e et o i = -
' LAUNCPES O 1 2 3 4 5 6 T 8 s
KCRM 0.00 .05 .42 1.00 .68 .34 .11 0.00 .03 0.0C
CCLM 0,00 .02 L1318 .56 .82 .95 .95 .59 1.00 1.0C B el

LAUNCFES 0 1 2 3 4 5 & 7 8 5

S MINIMUM = 1,39
) AVERAGE = = 7,69
MAXINUM = £.00

MEOIAN = 3,00

) ACDE =  2.00

STANDARD CEVIATION = lald



EACH IATERVAL TS ~ 219C.0 HOURS. o T o
TAVE. ML 1,01 L0F .02 .08 0L L02 .66 .06 .05 .08 L03 .07 T 05 LBT U I 07 .04 .05 L04 .Of
INTERVAL 1 z E] 4 5 6 T8 9 10 1 12 13 i4 15 16 17 18 19 .20
AVG. MO. <05 .07 .11 .12 .07 .05 .04 <10 .07 o0& .04 409 .05 .07 .10 .04 .07 <07 .11 .04
_ IMNTERVAL, 21 22 23 24 25 26 21 28 29 3@. 31 32 33 34 25 36 31 38 39 40
_AVG. NJe .03 0.00 u.oq_gzgqugloo 0.0C 0.€0 0. oo C. 00 0.00 0.00_ 0.00_0.00 0.0C 0,00 0,00 0.00 0.00 0.00 0.00
_IATERVAL 41 42 43 44 a5 4& 47 48 49 " 5C 51 52 53 54 58 55 57 58 - 59 &0
? ; _ _
P s ~ THE MIN,T MUMBER OF SHUTTLE LUAUNCHES REQUIRED FOR A MISSTON 1§ 1.0G. .-
L _. ... JHE AVERAGE AUMBER CF SFUTTLE LAUNCHES REQUIRED FOR A MISSION IS  2.49 _ 3
THE MAX, MJMBER CF SHFUTTLE LAUNCHES FFQUIRED FOR A MISSION IS E.00
" CoW AT fg‘ T T — SSToN T e _—
_ CMINIMUM = 1,00 ) o -
AVERMGE = 1,49
MAXIMUM = 8. 00
— STD Cev = 1.18 e e o
: -
’ HIGH ALTITUDE LAUNCHES PER MISSION
MINTMUMS  TH.go T T e
AVERAGE = 0.00
_ PAXTINMUM = 0.00 . "
STO CEV = 0. 00

THE TGTAL TIME SPANNFD IS 131400.0 HUURS-

*xk SHUTTLE LAUNCH TIME DISTRIABLTION ®x4

_.YHE AVERAGE hUHBER CF SKHUTTLE LAUNCHES REQUIRED IN EACH TIME INTERVAL.




xs¥xx SERVICE FLIGHT INITIATICN STATLESTICS % #¥%xx

!"””""” SATELLITE COwN

0.00
9.00
0.00
0.00

[ MIN T MUM
AVERAGE
MAX I MUM
STD CEY

RN RN

\,__..A__T!Gﬁ.. WETGHT LIMIT REACHECL i

FINIFUM = 0.00
AVERAGE = 0,00 O .
1 FAXTMUM = 0.00
l STD CEV = - 0.00 ;
® © STCRAGE LINIT ®EACHED -
w
F““"“’“”“”iiﬁiﬁun = 0,00
; AVERAGE = 0.00 |
L maxIwum = - 0.00 _ . . S .
STD CEV = 0.00
o #ux SRU REPLACEMENT FER SERVICE FLIGHT CISTRIBUTION *x# o T N -
7 7T YrERE WERE NT ENTRIES IN THE CISTRIBLTION - -
h S ek SRU REPLACEMENT WEICGHT CISTRIBUTION FER SIRVICE FLIGHT #%*

©TT UUTHERE WERE NO ENTRIES IN THE DISTRIBLTEUR




*%& REPLACEMENT SATELLITES FISSICN FREQULENCY DISTRIBUT ION %xx

4

- e ey

SATELLIT 0 2 3 5 6 1 8
GCCURNE ™ 3 98 26 13 % T8 o T
NOFM 405 442 1.00 .68 .34 .11 0.C0 .03 C.00
__CUM .02 .18 .56 .82 .95 .99 .$9°1.00 1,00 ) _
Qiiig;;;# o 1. 2 3. 4 s 6 T 8
— ‘ A ) MININUM = .00
) AVERAGE = 2.49
w MAXINUM = 7.00
T S " MEDIAN = 2,00
e MODE = 2.00
STANDARD CEVIATION = 1,18



»x% SRU MODELS COMN SUMMARY #%%

o TFERE WERE NC ENTEIES IN THE CISTRIBLTION
*#% SRU MCDELS REWORKED *¥x
P o e
THERE WERE NC ENTRIES IN THE CISTRIBLTICN

wxwsw SATELLITE SERVICE VISITS #ksmwx

te~d

CTHERE QERE'NC ENTRIES IN THE DISTRIBLTI&R
xxdxx  ACTIVITY CCST SUMMARY. e RS
j’ ic NAME/DESCRIeTion SYART"  FINISH
- HFS =* HRS *
27 wAUNGH | ~1.0 -1.0
44 SPACECRAFY EQUIP. MFG -1.¢C . =1.9

dxk ACTIVITY TCTALS #%#*%

+ TYPICAL TIME FCR IST ITSEM ENTRY AND LAST ITE# COMELETION

| %% NUMBER GF SATELLITES VISITEL PER MISSION ®kxx

s

COST " (MILLIONS OF COLLARSY

COMIN B 1'1¢

1.531 5.344

12.125 42.31%
12.65¢ 67,659

FUF ATSSTON SIMULATICN

MA X

12.250
96,595
106 .248

1C0.

STD DEV
1,805
14,294

1£.100



*x%x MISSION COST (MEILLICKNS ) %%

CCST CLR 10 20 3¢ 40 50 60 70 .BO %0 100 110 120

|
]

BECURRG TG T TE TR IR 13 0 e T 0T o
ACRM G.00 .05 .42 0.00 1.00 .68 .34 0.00 .11 0.00 .03 0.00
LM 0:00 .02 .18 .18 .56 .82 oS5 4S5 .99 .95 1,00 1.00

CCST BLR 10 20 30 40 50 60 70 ED 30 10C¢ 110 129

S mme s e e 4 men e s L b s ke ———n = Sieaue e M3 B4 5% o St ot A S Ao s & arra . e ee

20400

[

© MINIMUM

___AVERAGE = 53,60

i
; - , _

i : L : MAXIMUM = 110.00
s - : : :

|

~ MEDIAN = | 50.00

... MCOE = 30,00

STANDARD DEVIATION

1572



___NRU_MOCEL

UNITS MANUFACTURED

MUMBER - 1 = SCLLAR ARRAYADRIVE MODULE -

MINIMUM = 1.00
AVERAGE = 3. 49

L MAXIMUMC = 8,00
T STD CEV = i.18

UNITS USEC TG SERVICE SATELLITES

« REQ 0 1}

CCCLRAC 100 c
... NCFM .00 O,00
- CLM 1.00 1.00 :

. NC. REQ O 1

MINT MUM

 AVERAGE =

MAX T MUM
MED AN

MCDE

STANDARD CEVIATION




LNITS

M w
o~

_-'_"!F! REQ _

CCCLRAC

NOFM 1,00 C.00Q

|_NC. REQ

MINIMUM

- §TD CEV.

MANUFACTURZC

AVERAGE
FAX THUM

NI

USED TO SERV

100 0

ICE

.. NEL MOCEL NUMBER

SATELLITES

o 1.

[ clv 100 1.0
S I -

MINT¥UM

AVER AGE
MAX T MUM
MEDTAN

MODE

STANDGARD DEVIATION

H

2. - ELECTRIC POWER MOGULE -

€. 00
0.00

‘0 OO



UNITS

€-d

|
Tt -
L.NC. REQ
CCCLRAC
e NOEM
; CUM

. NCo REQ

MIN §rUM
AVERAGE
FAXTNMUM
STD CEV

LSED TI

0

100

1
. 0

UNITS MANUFACTURED

= 1.00
= 3,49
= _8.00
= l1.18

SERVICE SATELLITES

1.00 C.00

1.00 1.0
0

c

1

MINI VUM
AVER AGE
MAX T MUM
ME () TAN

MCDFE

STANDARD CEVIATICN

_NRL MOCEL MUMBER 3 =~ OF2D AND DATA RANDLING MUDYLE .




___NRL MODEL MUMBER

& -

| .
} UNITS MANUFAC TURED
T "PI&iPUM”% 1.00 ) T T
AVERAGE = 3,49
. MAXIMUM = 8,00 e o
} STD LCEV = 1.18
!
o LNITS USEC T SFRVICE SATELLI!ES
r,._. (l» e ——— et e o e+ e — 1 A g . 45 st e e B o ren o st Trmman o e rm e 2 e e e
i o
 NC.REQ 0y T e
ECCLRAC 100 C
! "CLM 1.00 1.0C0
MINIMUM =

T AVERAGE
MAX I MUM
ME O IAN
MCDE

STANDARD CEVIAT ION

W,

ATTITUDE DETERM. MODULE
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MANLFAC TURED

T OMININUM
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0!

| S
xry
o

ﬂ,ﬂew REQ
CCCLRMC
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CUM

_ NCo REQ

AVERAGE

MAXTRUA
STD CEV,

LSEC TO

0

100

1

¢

SERVICE SATELLITES

1.00

3.49

 8.00

1.18

1.00 0.0C

1.00 1.00

0

1

MINI MIM

AVERAGE

MAX [ UM

MED IAN

MCDT -

STANDARD CEVIAT IONM

CNRL_MOCEL NUMBER 5 - ACTUATION MODULE .




..NRL MODEL BUMBER 11 = FIVE BAND MSS_MPXR=-A

o b A

MCDE =  C.00

STAMDARD DEVIAT ION = C. 00

MANUFAC TURED
CMINTFUM = 1.00 T T i i B
AVERAGE = 3, 49
_ MAXIMUM = B.00 o e
STD DEV = 1.18
UNITS USED TO SERVICE SATELLITES
e . e X e N
100 c
1.00 ¢.0C e e ) .
B R S o i L o . o
MINIMUM = 0.00
TN T e T S T e - : “-A-.VER AGE - o.un T e TTEmrTET e .
. e N O MAXIMUM = ‘G.00 §
MEDTAN = C.00



__NRL_MODEL_AUMBER _ 13 — WIOEBANO COH MGDULE A

1 , — .
[ UNITS MANUFAC TURED
L e _ ; -
FINTVUM = 1.00
AVERAGE = 3,49
MAXIMUM = 8,00 = e e e el -
'STD DEV. = 1.18
m'untrs USEL TO SERVICE SATELLITES
i,._.,_ :t ] e e et e Mt e m e ot - o e et e et e e e o ee—— e ———
NG REQ 0 1
CCCLRNC 100 €
o NOFRM 1,00 0,00 R
| CuM.1.00 1.00
I NCoREQ O X T
MINIMUM = 0.00

"

"AVERAGE = 0.00

e | MAX I MUM

MEDIAN = ~ 0.00
T ) T T D MEDE = . 0.00 ) ST
? ) o  STANDARD DEVIATION = 0.00



Lo  NRU MUDEL_MUMBER 21 - NCN-REPLACEABLE COFPONENTS

l UNITS MANUFAC TURED
BENTHG 5~ g e e e o
AVERAGE = 3,49
“ _ MAXIMUM = 8.00 ) e o
[TTTTSTD LBV = 1418
T I e

a

UNITS USED TO SERVICE SATELLIVES

— ! - —

CCCLRAMC 100 O
NORM 1.00 0,00

i CUM 1.00 1.0C
L NG REQ 0 1 _ e e

MINIMUM = .00

!'" B - - o T - AVERAGE = 0;6'(']'"; T o T T
| y

MEDIAN =  0.00
e L w0t = .00

STANDARD CEVIATION = C.00
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APPENDIX C

REPRESENTATIVE MISSION SIMULATION FOR
LAUNCH-AND-RESUPPLY SHUTTLE MCDE



AR RR AR ISR AR ARSI n R E kK T
*SATELLITE LIFE CYCLE CQOST MCDEL* C
*#*###*‘f##*##i&#*####*#**#*#####*f _ ’ '._ "',
T T = - SRR
i
Iﬁ_. —— - ———aa O _— — e e
CATE: 09713774,
(.')._ ) — . - I ‘ - - -
- RUN DESCRIFTICNIECS - RESUPPLY,NOM ., PAYLOAD Ayl MOLoFLY CLA '
NUMBER OF SIMULATICNS: 100

FAILURE RATE K FACTOR: 1.CCO
{INCLUDEC IN PRINTEC MTBF VALUES)




_IN[TIALLY. THERE _ARE G ITE¥S BEIMG PRCCESQED.___

PR

ThkF*® PROCESS DESCRIPTICN 77 smams

~ PROCESS 1 #** SATELLITE FLIGHT SCKECULING ~—  #%x . 7 7
IT IS LOCATED AT POSITIEN 167 CF THE INTERNAL COMPUTER LIST AREA.

PRGCESS TRANSFORMATIGN TYPE 28 HAS 21 DESCRIPTORS.

1.00, 1.00, 6.00,  730.C0, 1.00,  1l.00,
0.0Cy, *95959,C0, *59559.00, 0.CO, €.00, 0400,

1.00y V.00, C.0Cy

REFER TC THE PROCESS EXPLANATICN FCR TFE MEANING €F TFE ABOVE VALUES.

THE 3 INPUT PROCESSES ARE £y 2y 79,

THE 3 OUTFUT PROCESSES ARE 32y =1y 4%
CLTPUT SCHEME 15 IS LSED

%0 ITEMS CAN BE PROCESSED SINMLLTANEOUSLY.

THE INITIAL PROCESS STATUS 1S OPEN

DCESS 2 »*% SRU REPLACEMENT SCHEDULING ‘##x 7

IT IS LOCATELC AT POSITICN 72 CF THE INTERNAL CCMPUTER LIST AREA.

_PROCESS_TRANSFORMATICN TYPE 39 H2S 11 DESCRIPTORS. . -
$8.00, G.00, 730.00, *$5599.00, 4,0C, *9$959,00, *$5559.00, *99999.00, #99099.00,

2

6o 0C, - 0.C0y

REFER TG THE PROCESS EXPLANATICN | FGR THE MEANING CF_THE ABCVE_ VALUES.

~ THE '3 INPUT PROCESSES ARE 104, 103, 42,

THE 3 OUTPUT PROCESSES ARE 42, 3G, Le
CUTPUT SCHEME 13 IS USED _

%0 ITEMS CAN BE PRCCESSED SiMULTAREOUSLY.

10.00,

e e e

0.00,

14.00C,
0'001

0.00,
1.C0,

B N ——

INITIALLY, THERE ARKE O ITEMS BEING PRGCESSED.
THE INITIAL FRCCESS STATLS IS OPEN

PR

~ KEFER TO ThHE PROCESS EXPLANATICN FCRTTHE MEANING CF THE ABCVE VALUESS

0CESS 3 %% SATELLITE CRHECKCWT % &%

PROCESS TRAANSFORMATION TYPE 1 FAS 4 DESCRIPTORS.
1.00' 72.009 C.GCv 0000'

THE 1 INPUT FROCESSES ARE S

THE 1 DUTFUY PROCESSES ARE 22,
QUTPUT SCHEME 0 IS USED S

1C ITEMS CAN BE PROCESSED SIVMULLTANECLSLY.

IT IS LOCATED AT PCSITION 3¢€ CF THE TNTERNAL CEFPUTEFR LIST BREA.



TEMS BEING PROCESSEDL

THE INITIAL PPGCESS STATLS IS CGPEN

PROCESS 4 %% SRU RETURN. CRECKTUT - ##%

-IT 15 LOCATEE AT POSITICN 13 CF THE lhTFRNAL CG?FUTEF LIST AREA.

_PROCESS _TRANSFORMATICN TYPE 1 HAS 4 DESCRIPTORS..

1.0G, 12. 00, : 0.00, C.C0,
REFER TD THE PROCESS EXPLANATICN FUOR THE MEANING OF THE ABOVE VALUES.
THE 1 INPUT PROCESSES ARE Ey ' -

TEE 1 GUTFUT PROCESSES“ARE.~'3Ci

T INITIALLY, THERE ARE O ITEMS BEING PROCESSED.

CUTPUT SCHEME 0 IS USED ‘
1 _ITEMS CAN BE PROCESSED SIMLLTANEOLSLY.

THE INITIAL PRCCESS STATLS IS CPEN

CPROCESS 5 - #%% PAYLCAD RETUFN SEPARATICN = . #%%

IT IS5 LOCATELC AT POSITICN Z8 CF THE INTERNAL CCMFUTER LIST AREA. -

IT IS LOCATED AT POSITION 4S1 CF THE INTERNAL COMFUTEFR LIST AREA.
PROCESS TRANSFCRMATICN TYPE 38 HAS 1C DESCRIPTORS,

0.00, . .

REFER TO YHE PRUCEQS EXPLANATICN FOR THE MEANING CF THE ABOVE VALUES.
THE 1 INPUT PROCESSES ARE. 44,
THE 1 CUTFUT PROCESSES ARE 32,

OULTPUT SCHEME ( IS LSED

%0 ITEMS CAN BE PRUCESSED SIMLLTANEDLSLY.

CINITIALLY, THERE ARE C ITEMS BEING FFCCESSED.

THE INITIAL PROCESS STATUS IS5 CPEM

1.004 co. Ca0Cy 1400, _ _5.00,  0.00, _ 0.00,

OH'PRDCESS TRANSFORMATICN TYPE 25 HAS L DESCRIPTORS, o
u ) D.CCy
 REFER 10 THE PRUCESS . EXPLANATICN FCR _THE MEANING OF THE ABOVE VALUES. N
“YHE 1 INPUT PROCESSES ARE 13, ‘
THE 8 OUTPUT PROCESSES ARE 1, 3, 30, 4, Zy 15, .=ly 158,
. BLYPUY SCHEME 1& IS LSED e e .
%0 ITEMS CAN BE PROCESSED SIFULTANEGCLSLY.
INITIALLY, THERE ARE O ETEMS BEING PROCESSED.
THE INITIAL ?RUCESS STATLS IS.GPEN e
 PROCESS 10 e SATELLITE AS‘EFBLYIIEST ) Rk

.0.CCy _

—C.00, __



PROCESS 11

IT IS LOCATED AT POSITICN

#%% LANCIMG/SAFING

%%
351 CF THE IATERNAL

PROCESS TRANSFORMATIGN TYPE

1 BAS 4 DESCRIPTORS.

1.00,

9.60,

7
: i
; !
o

REFER _TO THE PRUCESEWEXEL6&&11§N_EQE_Iﬁéwﬂﬁﬁﬂlﬂﬁthﬂiﬂﬁméﬁgié;yhlUESe"

THE 1 INPUT FPROCESSES ARE
YHE 1 OUTFLT PROCESSES ARE
OuUTPUT SCHEME O IS LSED

C.CG0y

£2»
131

0.00,

. PROCESS 13

§ ITEMS CAN BE PROCESSED STMULTANECUSLY.

INITIALLY, THERE ARE

s*x% PAYLOAD REMOVAL /SHUTTLE MAINTEN.

! C ITEMS REING PROCESSED.
_THE INITIAL PROCESS STATUS IS CPEN

L xS

CCHMPUTER LIST AREA.

IT IS LOCATEC AT POSITICN 332 CF THE INTERNAL CLMPUTER LIST AREA.
PROCESS TRANSFORMATICN TYPE 34 HAS 7 DESCRIPTORS.
1400y 60480,  0.004 1.00, __ 10.00, (.00, 0.00, o .
REFER T0 THE PROCESS EXPLAhtTlfN FGR THE MEANING UF THE ABOVE VALLES.
THE 1 INPUY PROQCESSES ARE 1t,
__ _THE 2 DUTPLT PROCESSES ARE 149, _5, B - .
{’ a  OUTPUT SCEEME 11 IS LSEC RS
| & 1L ITEMS CAN BE PRCCESSED bINULTﬂhECLSLY.
L INITIALLY. THERE ARE © ITEES_ﬁgLNG PRGEES“ED. e .
THE INITIAL PRGCESS STATUS IS CPEN
PROCESS 15 %% SRU REWORK Y, -

- TFE

ACTIVITY CCST TRANSFCRMATIGN
2005.,0Cy_ « 06,

REFER TO THE FROCESS EXPLANATICMN FCR THE MEANING CF TFE ABOVE VALUES.
547 GF THE INTERNAL CCMFUTER LIST AREA.
_PRCCESS TRANSFORMATICN TYPE 46 hAS

IT IS LOCATED AT POSITICN

1.GGy « 00,

REFER TO THE PROCESS FXPLANATICN FOR THE MEANING GF THE ABUVE VALUES-

THE 1 INPUT PROCESSES ARE
1 OUTFUY PROCESSES ARE
CuTPUT SCHEEME 0 IS USED

5 tAS

C.0Cy

'l‘?,

2 DESCR[PTDRS.

4 DESCRIPTORS..

0.00,

*¥Q ITEMS CAN BE PROCESSED SIMLLTANKECLSLY.

INITIALLY, THERE ARE

0 ITEMS BEING PROCESSED,

ThE INITIAL PROCESS STATLS IS SPECIAL




TTPROCESS 27 ®xx LaUNCH T T wme

THE_ 1 QUTFUT PRCCESSES ARE 27,

PRUCESS 19 wx% PREMATE PREP/PAYLOAD INSTALL w Ak

IT IS LICATED AT POSITION 2(3 CF THE INYERNAL CCMFPUTER LIST AREA.

PROCESS TRANSFORMATICN TYPE 37 K£5 @ CESCKIPTORS.

1.00, 730.G0, C.0C, c.Co, 0.00, 0.00, 0.00,

REFER TC THE PROCESS EXPLANATICN FCR THE MEANING CF THE ABOVE VALUES.
THE 3 INPUT PROCESSES ARE 13y = 32, 31,
THE 1 OUTPUT PROCESSES ARE 24,

OLTPUT SCHEME 0 IS USED -

5 IYEMS CAN BE PROCESSED STMULTANEGLSLY.
INITIALLY, THERE ARE O ITEMS BEING PROCESSED.
THE INITIAL PROCESS STATLS IS SPECIAL

PROCESS 24  *%% SHUTTLE ASSEFBLY L e

0400,

1T IS LOCATED AT POSITICN 3¢l CF THE INTERNAL CCMPUTER LIST AREA,
PROCESS FTRANSFORMATICN TYPE 1 H2S 4 DESCRIPTORS.
1.0Cy 0,00, CCoCCy C.CO,

" REFER TO TFE PFUCESS EXPLANATICAN FOR THE MEANING OF THE ABOVE VALUES.
TEE 1 INPUT PROCESSES ARE 1S,

QUTPUT SCHEME 0 IS LSED

1 ITEMS CAN HE PROCESSED SIMULTANEOLSLY.
INITIALLY, THERE ARE O ITENS BEING pprcessao.

_IT 1S LOCATED AT POSITION  3S& CF THE IMNTERNAL COMFUTER LIST AREA.
PRUCESS TRANSFORMATICN TYPE 1 hAS 4 DESCRIPTORS.

THE INITIAL PRCCESS STATUS IS DPEN

ACTIVITYY CCGST TRANSFCRMATION & FAS 13 DESCRIPTORS.

" 280.CC, 6000,00, 1112.64, 6CCC.CUy
REFER TC THE PHOCESS EXPLAMATION FCR THE MEANINC CF THE ABIAVE VALUES.

1.0G, - G. 00y C.CCoy 000,

7 REFER TO THE PROCESS EXPLANATICN FUR THE MEANING OF ThHE A“QVE;VAEQFS:M_ “ N
THE 1 INPU1 PROCESSES #KF 24y '

TFE 1 OUTFUT PRUCESSES ARE 29,
~ GLTPUT SCHEME 3 IS LSED

1 ITEMS CAN BE PROCESSED SIVLLTANEQLSLY.
INITIALLY, TRERE ARE O {TEMS BEING FROCESSED.

13006,00Cy _ 2€4.86, 3200.0C, 890,91,  3200.00,  28C.00,  32C0.006,

1113.64y

22CC.00y



—__THE INITIAL PROCESS SYATLS IS CPEN._ . _

PROCESS 30 #x% SRU PAYLUAD HCLC/RELEASE ok
IT 15 LGCATED AY POSITICN 68 OF THE INTERMAL COMPUTER LIST AREA.
PROCESS TRANSFORMATICN TYPE 40 HAS 2 BESCRIPTORS.
0.0G, 0,00,

REFER TO THE PROCESS EXPLANATICN FOR THE MEANING OF THE ABNVE VALUES.
THE 1 INPUT PROCESSES ARE 429
THEE 1 QUTPUT PROCESSES ARE 19,

CUTPUT SCHEME 2 IS5 USED _
#0 ITEMS CAN BE PROCESSED SIMLLTANEOLSLY.
INITIALLY, TEERE ARE O ITEMS BEING PROCESSED.

ThHE INITIAL PROCESS STATLS IS CPEN

PROCESS 121 *xk QUMNMY INSERT SHLTTLES o RE%

IT IS LOCATED AT POSITION 224 OF THE INTERNAL COMPUTER LIST AREA.:

PROCESS TRANSFORMATILN TYPE _1 EAS 4 DESCRIPTORS. . _

~0.0C, © —0.00, —C.CCy = —GC.00,
REFER TC THE PROCESS EXPLANATICN FOR THE MEANING OF THE ABOVE VALUES.

. YHE 1 INPUT PROCESSES ARE =1, . -
TEE 1 OUTFUT PROCESSES ARE 19,

OUTPUT SCHEME 0O IS USED
4 ITEMS CAN BE_ERQ§§§SED‘§LE§LIANCULSLY.“ R

INITIALLY, THERE ARE & ITEMS AEING PRLCESSED.
THE INITIAL PRUCE‘S STATLS IS CLESED

é%o

PROCESS 32  ®%% SATELLITE HCLO/RELEASE | .
IT IS LOCATED AT POSITION £12 CF THE INVERNAL COMPUTER LIST AREA.

"PROCESS TRANSFORMATICN TYPE 35 R4S 5 DESCRIPTORS.

o - — e e e e e eh . mer  ta e 4 M e s v t—————s — s T 1 = o

0,00, 0.00, C.COy C.COy 0.00,
REFER TO THE PROCESS EXPLANATICN FCR THE MEANING CF ThE ABOVE VALUtS.‘v )
THE 3 INPUT PROCESSES ARE 1. 19, 3y

THE 1 CUTPUT PROCESSES ARE 19,

CCUTPUT SCHEME 2 IS LSED o

0 ITEMS CAN BE PROCESSED SIMULLTANECLSLY.
INITIALLY, THERE ARE O ITE¥S BEING PROCESSED.
THE INITIAL PROCESS STATLS IS OPEN




PROLESS 39 BEE L AUNCH INTH CRAIT ‘ b < 1.
IT IS LOCATEL AT PGSITICN 239 OF THE INTERNAL CCMPUTER LIST AREA.
PROCESS TRANSFORMATICN TYPE 33 HAS S DESCRIPTORS.
1.00, .00, C.CCy 1,00, 0.0C, .00, 2,00, _ 0.00, .00,

" REFER TQ THE PROCESS EXPLA&ATI(R FCR THE MEANING OF THE ABOVE VALUES.
THE 1 INPUT PRUCESSES AKE 20y
THE 5 OUTFUT PEOCESSES ARE 199, 52, 45, _ 45, 45, e
CUTPUT SCHEME 10 IS USED
1 ITEMS CAN BE PROCESSED SIMULTANEGLSLY.
CINITIALLY, THERE ARE O ITENMS BEING FRCCESSED,

THE INITIAL PROCESS STATLS IS OPER

TUPROCESS 42 %% SRU REPLACEMENT — 77777 TUTTTRmy |
IT IS LOCATED AT POSITICN 520 OF ThE INTERNAL CCMFUTER LIST AREA.
.. .PRCCESS TRANSFORMATICN TYPE 37 HAS 5 DESCRIPTORS.

1 00' .001 C 00, *1 001— C 00'
a REFER TO THE PROCESS EXPLAMATIOCMN FER ThE MEANING CF TEE ABOVE VALUES.
i _YhE 1} INPUT PROCESSES ARE _;mtv____“_hmmwh_"__“_A,L%,VHW_ﬂmm_“AM.r”%hm_

'~ "THE 2 OUTFUT PRGCESSES ARE 30, 2y

OQUTPUT SCHEME 14 IS USED : '
e .. _%0 ITEMS CAN_BE PROCESSED SIMLLTANEGLSLY.
j ‘ INITIALLY, THERE ARE O ITE?S BE ING FFGCESSED.‘
THE INITIAL PROCESS STATLS IS UPEN

PROCESS 44 *%% SPACECRAFT ECLIF. MFG *h g
. . ACTIVITY CCSY TRANSFCRMATICN 5 tAS 2 DESCRIPTORS. '~ S e
! 2005.00, .64y

FEFER TO THE FROCESS EXPLANATICN FUR THE MEANING GF THE ABOVE VALUES.
IT IS LOCATED AT POSITICN 4¢5 CF THE INTERNAL COMPUTER LIST AREA.
PROCESS TRANSFORMATION TYPE 327 HAS 12 DESCHRIPTOKS. ‘
1.00, «CQOy C.05, £.00, 1.G0, 2e00, 3.0C, 4,00, £.00,
e 11 OCQ N l-oocov 21-0(! L L
"REFER TC THE PROCESS EXPLANATICN FOR THE MEANINC GF ThE ABOVE VALUES,
THE 1| INPUT PROCESSES ARE ly
THE 1 OUTFLT PROCESSFS ARE  1C,
GLTPUT SCHEME 0 1S LSED
0 ITEMS CLAN BE PROCESSED QIFtL?rhECLSLY.
INITIALLY, THERE ARE { ITEMS BEING PRCCESSED.
THEE INITIAL PRCCESS STATLS IS CPERN



"PROCESS 45 ~ #%=% SHUTTLE/SATELLITE
IT IS LOCATEC AT POSITION 279 CF
_PROCESS TRANSFORFATICN TYPE 33 h#S

INITIALLY, THERE ARE
THE INITIAL PROCESS STATLS IS OPEA

AC _CESCRIPTORS.

DISENGAGEMENT %%
THE INTERNAL COMPUTER LIST AREA.

O ITEMS BEINGC PRCCESSED.

1.00, .00, C.CC,y 2.00, 0.00 0.G0, 3.00, 0.004 .00,
0.00, '
REFER TO THE PROCESS EXPLANATICN FOR THE MEANING CF THE APOVE VALUES. - o
THE 1 INPUT PROCESSES ARE 36,
THE 9 GUTFLT PROCESSES ARE 52, 191, 152, 65y 192, 191, EZ, €5,
OUTPUT SCHEME 10 IS LSED o e ~
1 ITEMS CAN BE PROCESSEC SIMULTANECLSLY.
INITIALLY, THERE ARE O ITEMS BEING PROCESSED.
. YHE INITIAL PRCOCESS SYATLS IS OPEN B e -
e PROCE$§mm52_ *xn _RETLRN FRG" _CRBIT . A
§ 1T IS LOCATED AT PCSITICN 2€3 CF THE INTERNAL CCMPUTER LIST AREA.
g PROCESS TRANSFORMATICN TYPE 1 FAS 4 DESCRIPTORS.
P 1.00, 84004 CaC0y €00, - e
"REFER T{ THE PROCESS EXPLAMNATICN FCR THE MEANING CF THE ABOVE VALUES: '
Q' THE 2 INPUT PROCESSES ARE 3G, 45,
% THE 1 DUYPUT PROCESSES ARE M)y . X
! OUTPUT SCHEME 0 IS LSED _
i L ITEMS TAN BE PROCESSEC SIMULLVANECLSLY.
P INITIALLY, THERE ARE O ITEMS BEING PRCCESSED. o o
THE INITIAL PRCCESS STATLS IS OPEN -
I PROCESS 65 ®&% SATELLITE IN CgrREIT  ~ 77777 11 - - - T
i IT IS LOCATEC AT PCSITICN 126 CF THE INTFRNAL CCMFUTER LIST AREA.
i __PROCESS TRANSFORMATICN TYPE 3¢ HAS 1C DESCRIPTORS. o ) o
£€7600.0C, 0.00, €.GC,y 1.00, 1.C G.03, 3. 03, 0.00, .00,
0.0C, . :
___REFER TQO THFE PROCESS EXPLANATICA FOR THE MEANING CF THE ABOVE VALUES. L e
THE 1 INPUT PROCESSES ARE &%,
THE 4 OUTEUT FPROCESSES ARE €%, 190, 163, - 104,
CLTPUT SCHEME 12 1S USED B e N N
I ITEMS CAN BE PROCESSED STMULTANEQUSLY.



o PROCESS 66 . %%% REPIACE SRU _IN_SFACE _ L1t 3

1T IS LOCATEL AT PGSITICN 47 OF THE INTERNAL CCMFUTER LIST AR:A._
PROCESS TRANSFORMATICN TYPE 27 KAS 2 DESCRIPTCRS.
-00' 64.00’ )

REFER TO THE PROCESS EXPLARATICN FCR THEE MEANING OF THE ABOVE VALUES.
THE 1 INPUT PKOCESSES ARE 4%,
"THE 1 _OUTFUT PROGESSES ARE %2,
oLTPUT SCHEPE 0 IS LSED .

1 ITEMS CAN BE PROCESSED STMLLTAANECLSLY.
INITIALLY, THERE ARE O ITEMS EEING PROCESSED.

- THE iNITrAL PROCESS STATLS IS OPEN

PROCESS 79 #%# GENERAL ORDER INSERTION ~ ~ Ta%x A
IT IS LOCATEC AT POSITICN S€5 CF THE INTERNAL CCMFUTER LIST AREA.
_PROCESS TRANSFORMATICN TYPE 1 HAS 4 DESCPIPTORS.

0.00, . .00, C.CCy €.GCO,
REFER TO THE PROCESS EXPLANATICA FCR THE MEANING OF THE ABOVE VALUES.
. — THE 1 INPUT PROCESSES ARE -1, — e e
0 THE 1 OUTFUT PRCCESSES ARE 1,

5 OLTPUT SCHEME O IS LSED . '
1 1TEMS CAN BE PROCESSED SIMLLTANEOLSLY. O

‘INITIALLYp THERE ARE 1 ITENS EFINC FRCCESSED.
THE INITIAL PROCESS STATLS 1S CLCSED

PROCESS 103 %% DECISICN MAKING ACTIVITY ¥ sk
CfT 1S _LOCATEC AT #CSITICN 15C CF THE IMTERNAL COMPUTER LIST AREA-_m”
PROCESS TRANSFCRMATICN TYPE 2 FAS 4 DESCRIPTORS, .
1L.0C, " La00, : C.C(, CCOy
. REFER TC_THE PROCESS EXPLAMATICAM FLR THE MEANING OF TEE ABOVE VALUES-h
THE 3 INPULT PKUCESSES ARE 19¢, 191, 1%¢,
THFE 1 OUTFUT PROCESSES ARF 2e
CLTYPUT SCHEME O [S LSED _
*Q I[TEMS CAN BE PRUCESSE” SINLLYAAECLCEY- ‘
INITIALLY, THERE RRE O ITENS PEING FRLCESSED.

ThE INLTIAL 'PROCESS STATLS IS CPEM

CPROCESS 104 ##% DRBITAL OPER. PYLD %%
IT IS LOCATEC AT POSITION 111 GOF THFE INTERNAL CCMPUTER LIST AREA.
PROCESS TRANSFOFMATICN TYPE 1 F2S 4 DESCRIPTGRS.



S 3% + 14 U ¢ FY || NS i v o S OO0+ .
REFER TC THE PKOCFSS EXPLANATICN FCR THE MEANING CF THE ABOVE VALUES.

THE 1 INPUT FRGCESSES ARE €%,
JHE 1 OUTYPUT PRCCESSES ARE 2.

:or -5/

OLTPUT SCHEME 0O IS LSED T
%0 ITEMS CAN BE PROCESSED SIMULTANEOLSLY. :
INITIALLY, THERE ARE G ITEMS BEIKG PRCCESSED,

THE INITIAL PROCESS STATUS IS CPEA C s

"PROCESS 190  #%* FAILURE SATELLITE IN CRBIT #%x
IT 1S LOCATED AT FOSITICN 4%1 CF THE INTERNAL CCMPUTER LIST AKEA.

_ PROGESS TRANSFORMATICN TYPE 25 HAS 1 DESCRIPTURS,

" THE 1 INPUT PROCESSES ARE 4%,

PROCESS 191 %% SATELLITE LOST OCISENGAGEMENT ¥ %k
IT 1S LOCATED AT POSITICN 425 CF THE IATERNAL COMPUTER L1ST AREA.

5.00, ' o

REFER TO THE FRCCESS EXPLANETIOAN FCR ThE MEANING CF THE ABOVE VALUESf

THE 3 INPUT PROCESSES ARE €5y, =1, =1,

THE 1 QUTFLT PRCCESSES #RE 103, : T )
OUTPUT SCHEME O IS USED :
%0 ITEMS CAN BE PROCESSEC SIMLLTANEOLSLY.

INITYALLY, THERE ARE G ITENS BEING PRCCESSED. CooTTT T e

THE INLT1AL PROCESS STATLS IS5 GPEN

"PROCESS TRANSFORMATION TYPE 2S HAS | DESCRIPTORS.
2.00,

REFER TO THE PRCCESS EXPLANATICA FCR THE HEANING LF THE ABOVE VALUES-’_

THE 1 OUTFUT PKOCESSES 2RE  1C3,
CLTPUT SCHEME € IS LSED

*0 I[TEMS CAN BE PROCESSEC S[MLLTANEGL‘LY. B e T T T

INITIALLY, THERE ARE C ITEMS BEING PROCESSED.
THE INITIAL PROCESS STATLS IS CPEN

PROCESS 192 #%% SHUTTLE LOST OCISENGAGEMENT  w#x o
IT 1S LOCATEC AT FCSITIEN 3C8 €F THE TMTERNAL CCMPUTER LIST AREA.

PROCESS TRANSFORMATICN TYPE 26 HAS 1 DESCRIP{ﬂRS.
1.00,

REFER TO THE FRCCESS EXPLANATICM ECR THE MEANING GF THE AROVE VALUES.

THE 1 INPUT PROCESSES ARE LE,



_THE 1 OUTPUT PRCCESSES_ARE =1, e
GUTPUT SCHEME O IS USED -

*0 ITEMS CAN BE PROCESSEC SIMULTANECUSLY.
. INITIALLY, THERE ARE 0 ITEMS BEING PROCESSED.
THE INITIAL PRCCESS STATUS IS, GPEN T

PROCESS 193 *%% END OF MISSICN #H -
IT IS LOCATED AT POSITICN 437 CF THE INTERNAL CCMFUTER LIST AREA.
_PROCESS TRANSFORMATICN FYPE 25 HAS 1 DESCRIPTORS. ~ -
7.00, TR T T |
 REFER TO THE PROCESS EXPLANATICA FCR THE MEANING CF THE ABOVE VALUES . o o
_IHE 3_INPUT PROCESSES ARE 6%,  —ly =1, : o
"THE 1 OUTFUT PROCESSES ARE =1, ' L
DUTPUT SCEEME 0 IS LSED
. %0 ITEMS CAN BE PROCESSED SIMULLTANEGLSLY,

INITIALLY, THERE ARE C ITEMS BEING PRCCESSED. . T

o THE INITIAL PRCCESS STATLS IS CPEN _ :

L.W.Q_w“";z A L L SIS
h PROCESS 197 . #%% CCLLECTION OF RETURKS . bk

FRBCESS TRENSFORMATICN TYPE 2S HAS 1 DESCR[PTORS.‘

. IT 1S LOCATED AY PCSITICN €0 OF THE INTERNAL CCMPUTER BIST AREA.

5 _ - Te00y : - o
L _REFER YD THE PROCESS. EK&L_,ANM_I.L'\ FCR_THE MEANING GF_ H‘-_E....AEP_!_E _VALUES. . ' L
; THE 1 INPUY PROCESSES ARE 1€, '

THE 1 QUTPUT PRCCESSES ARE -1, ,
... CUTPUT SCEEME Q IS USED_ ) e e e
*0 ITEMS CAN BE PROCESSED STFULTANECUSLY. _ '
INITIALLY, THERE ARE O ITEMS BEING PROCESSED.
THE INITIAL PROCESS STATLS IS OPEN .

PROCESS 198 A ke SATELLITE RETRIEVAL ¥ %% e e
IT IS LOCATED AT POSITICN 1 CF TFE INTERNAL CLMFUTER LIST apta. . ' _
PECCESS TRANSFORMATICN TYPE 2% kHAS 1 oeccniproﬁs. :
7.00, o
" REFER TC THE PROCESS EXPLANATICN FCR THE MEANING CF TFE ABOVE VALUES, =~ 777 = m7omoms omm o
TEE 1 INPUT PRUOCESSES ARE £y
... THE 1 DUTFUY PRLCESSES #RE -1, e e
oUTeuT SCHEHF D 1S LSED ' o ' N T

-~ - wraae o W e o e m w4 e o =



___INITIALLY, THERE ARE ¢ ITEMS BEING. PROCESSEDe. . _ . . o
THE INITIAL PROCESS STATUS IS CPEN :
PROCESS 199 sx% SHUTTLE LOST LAUNCH R |
IT IS LOCATED AT POSITION 320 CF THE INTERNAL CCMPUTER LIST AREA.
_ PROCESS TRAMNSFOFMATICN TYPE 2% hAS_ 1 CESCRIPTORS. . . S e I
3.0C, . '
REFER TC THE PROCESS EXPLANATICN FCR THE MEANING CF THE ABCVE VALUES
. THE 1 INPUT PROCESSES ARE _3Sy .. ' _ .. . . ... L
ii THE 1 OUTPLT PROCESSES ARE 103, “
t GLYPUT SCHEME - 0 IS USED
«0 ITEMS CAN BE PRCCESSED SIPLLTAhEOLSLY. S o e
INITIALLY, THERE ARE O ITEMS BEING PRCCESSED. ‘
THE INITIAL PRCCESS STATLS IS OPEA



THE ORDER 80001 IS SCHEDULEC TQ LEAVE PRGCESS 75 AT

_ THE SKUTTLE #0001 IS SCHECULED T3 LEAVE PROCESS 31 AT

THERE 1S NG PAYLOAD ABOARD

o THE SHUTTLE *0002 IS SCHEDULED TO LEAVE PRECESS 31 27

i __THERE IS NC PAYLOAD ABOARD

w

"UTHE SKUTTLE #0003 IS SCHEDULEC TO LEAVE PRGCESS 31 AT
" THERE IS NC PAYLOAD ABCARD -

 THE SHUTTLE #€004 IS SCHECULEC TC LEAVE PRCCESS 31 AT

THERE IS NG PAYLUAD ABOARD

C.0C0 HCURS.

. .0.0CC HCURS. -

s3sk* SHUTTLE/SATELLITE/UNIT —  DISPCSITICN AT START ###%s

04000 HOUKS.

~ 0.00C HOURS.

- U.00C HOURS.



 #%e%% SRU/NRU UNIT DESCRIPTION #¢sss o o o -
T SRU e =SOLAR ARRAYACR IVE MOODULE -
_.MOOEL 1. SRU EQUIV. 1 WEIGHT 237 'AC. OF COMP. 12
TYPE CALPFA BETA CCNDITICK DSGN LIFE LOMFe NAME LOSTI{CCLLARS)
T 10€01.03 #CCCCCT000. 1 Ccde  TACTI VE 1.00 *CCCLO.  AC STk 77 92000.00 MFG.
1C€03.01 1((C0€ﬁ00 1.23C000 ACTIVE 1.00 *0C000 . THER 12000.00 MFG.
10€51.03 4000000  1,900C  ACTIVE 1.00  *CCCEC. __ A DRIV. _  45000.00 MFG.
10€51,03 4CCC00Q 10CCC STNCBY «10 *CCGOC. A DRIV 45000.00 MFG.
10¢52.03 220419 1.200¢C ACTIVE 1.00 %*GCCO00. AL ELE 30000.00 MFG.
_ _1C€52.03 220410 _1.00GC  STNCBY .10  *0C0CO.  AD ELE - 30000.00 MFG. _
10€31.02 2B886E4 1.C00C ACTIVE 1.C0D ®0CCCQ. DI/FSCL 22000.00 PMPFG.
10631.02 2EEEESL l.0CCC SINDBY «10 5CCC0C0O. DE/SCU 22000.00 MFG.
1€€11,03 117€471  1,0000 ACTIVE 1.00 _*00000.  AD PCU . .25000,0C MFG._
10611q03 117¢€471 1.000C STNCBY « 10 *¥CLCC0. AD PCL 2E500C.0C MFG.
10€53,03 *(CCCCOQ00. 1.2QQcC ACTIVE 1.00 #0C0CC. ARRAY 5280C0.00 MFG. )
- q--A€691.C3 *CCCCLCCCO.  1,0000  ACTIVE 1,00 _%00000. __ HARN 1000000 MEG, o
' .
; BUILD COsT #0250 MILLILN DCLLAKS EACTDRS MFC. 1.28 BUY 1-11
SRU —_————————————— ELECTPIC PCHEF MCLCULE
~ MDDEL 2 SRL ECQUIV. 1 WEICFT 440 "“'M:."’u‘r-'“”EE'MF";_”i?”f‘ o o
. TYPE ALPHA BETA  CGNDITICN _ DSGN LIFE  CCMP. NAME  COSTUDOLLARS)
10201.03 *{CCCCOLCO0. 1.0Q00 ACTIVE }l.00 ¥0CCCC. EF S1R 196 00.00 MFG.
- 10203.0L 1€CCCOO00_ 1.000C  ACTIVE 1.Cy__ *06CCC.  THERM _ 18000.00 MFG. -
10311.03 4CCCQCQ L.2CGC ACTIVE 1.00 %CCCCQ. EP PCU 25000.00 MFG.
10311.43 4GC000 1.3000 STNLRY « 10 *CCC00. EP PLUL | 25000.00 MFG.
..-10231,01 218341  1.€COC  STNLBY .10  *00CCC.  DI/SCL_ ) ... 3900C.00 MFG.
16331.01 - 2183241 1.C00C ACTIVE 1.00 " %CCCCC. Di/SCi 39000,.,00 VFFG.
1C251.03 125CCOC 1.3¢C0C ACTIVE 1.00 *Q0LC00. PONTHL 6580C.00 MFG.
10351.03 . 125C000  1,0000  STNCBY .10  %CCCCC.  PCNTEL . . €5800.0C MFG. e
ZC352,03 1754386 1.C30C ACTINVE 1.090 *CCCLC. BATTS 28300.00 BLY
20352.03 1754386 120200 ACYIVE 1.00 =00300. BATTS 28800.u0 BUY




_ $2403 | 1154286  1.C00C  ACTIVE 1.00 _ #00G00. . BATTS .28800.00 BUY
10351.03 *0CCCO0000.  1.000C ACTIVE 1.00  *QCCCC. HARN 1700C.00 MFG.
BUILD COSTY 20300 MILLION DCLLARS FACTORS MFGs 1.29% BUY ~1.12 i
_SRY OM20 AND CATA EANDLING MCDULE
MODEL 3 SRU EQUIV. 1 WEICGHT 194  NC. OF CCMP. 25
TYPE ALPHA "BETA CONDITIEN OSGN TIFE~ COMF. NAWE COST{CGLLARS)
10201.03 #CCCCCCO00.  1.006C  ACVEIVE 1.00  #0C0CC.  CO STR 19600.00 MFG.
10:03.01  1cCccccec  1.0000  ACTIVE 1.00  *0cOCO. ThHERF 13500.00 MFG.
10256. C2 5CCCCO00  1.0000  ACTIVE 1.00  *0CCCO. CMN I 20000.00 BUY
10252,02  _ _%€5480 _ 1.C00C _ACYIVE 1.00  *00LCQO. . XMTR 43000.00 BUY
10252.02 €E5480° 1,0000 STNCBY .10  *(CCOO. XMTR 43000.00 BUY
1025102 248694  1.0000  ACTIVE 1.00  *0CCCO. RCVR 65000,00 BUY
10251.02 2480694  1.000C  ACTIVE 1.CO  *0CCCD. - RCVR  65000.0C BUY N
O 10253.02 8322333 1.3CCC ACTIVE 1.C0  *00CCO.  DIPLXK 32000.00 BUY
A 10273.C2 2156827  1.0C0C  ACTIVE 1.00  *0C000. CECOL 30000.,00 MFG.
vt 10273,02 Wﬂnm§129ﬁ21wmd119000,,HQCTLXE;J-CQWH‘?GCCCQeVVH_DELGDERmnmm_MH .. 300CC.00 MFG.
16274.02 2913823  1.CCCC - ACTIVE 1.00  *0C000. BUSCCN 20000.00 MFG.
10274. 02 213823  1.0CCC  STNCBY .10  *00000. BUSCCN 20000,00 MFG.
_1c235.C2 €71840  1.000C  ACTIVE 1.00 ~ *3JCCOC. Ba Asy 12000,0C #FG. SN
10255. 02 £7184C  1,000C - STNCBY .10  *CLCGC. B3 ASY 12000.00 MFG. -
10211.02 4C0CCO 1.000€  ACYIVE 1.00  *CCOCC. PCU 25000.00 MFG.
1€211,02  4CC0O00. 1.,3C0C  ACTIVE 1.60  *CCGO00.  FCU 25000.00 MFC.
10254, 02 416¢6617 1.000C ACTIVE 1.C0  =0cCCe. CMBSH - ’ €53C.0C BLY
10271.02 142657  1.CC0C  ACTIVE 1.00  =CCOCGC. CPU 45000.00 BUY
1c271.02 142657 1,CCGC  STNCBY .10 *0000C, __ CPU = 45000.00 BUY -
20212.02 291630  1.JC0C  ACTIVE 1.00  *CCCCOC. MEM L 35JCC.0C BLY
20272.02 251630 1.0CCC  ACTIVE 1.€0  #000CC., MEM L 3500C.00 BUY
2€272,€2 0 28163C  1.2700  STNDBY .10 *0C000. MEM U 35000.C0 BUY -
10231,02 25274C  1.000C  ACTIVF 1.00  *0CCCd. D1/SCU 22000.00 MFG.
10231.02 26274C  1.000C  STNDBY .10 *CCCCQ. CI/5CL 2200C.,00 VMFG.
10291.C2 *CCCLCCO00. 1.0C0C  ACTIVF 1,00 *(CC0OG,  MARN - 15000.00 MFG.
BUILE COST . €900 MILLICA CCLLARS FACTORS  MFG. 1429 BLY 1.12
SRU ATTITUCE CETERN. MCTULE




COMP.

MODEL 4  SRU EQUIV. 1  WEIGRT 25T  NQ. OF 24
_____ TYPE ALPHA __BETA _CCADITICH DSGN LEIFE  COFE, NAME COSTACOLLARS )
16401.03 #CCCCCCCO0.  1.0€6C  ACTINE 1.00 #00CC0. - AD STR . 19500.00 MFG.
_..1C4G3,01 __1CCOC0000  1,000Q  ACTIVE 1.00  #0CCCO.  THERM 18000.00 _NFG,
30451.02 5545  1.006CC  ACTIVE 1.00  *CCCCO. GRA 80000.00 8UY
30451.02 56545  1.0000  ACTIVE 1.C0  *00C00. GRA 80000.00 BUY
3C451.02 59645  1.0000 __ACTIVE 1.00 _ *0CLC0Q.  GRA _ 80000.00 BUY
30451.02 55945  1.,0C0C  STNLCBY .10 *0CCO0. GRA '8000C.0C BUY
30451.02 . 56948  1.CC0C  STNDBY .10  *0C000. GRA 80000.00 BUY
. 30451,02  59%45  1.0CCC  SINEBY ,1QFMWEQQQQQ. —GRA_ 80000.00 BUY
20452.01 19025  1.000€  ACTIVE 1.00 = *GCCCC. STAR T 6¢500C.00 BLY
204%2.01 150259  1.0COC  STNDBY .10 ®00CCC. STAR 7 69000.00 BLY
40452, 01 19€259  1.000C _ ACTIVE 1.00  *00000. STAR T 69000.00 BLY
1€453. 02 714286  1.000C  ACTIVE 1.00  *00C00. MAGN 20000.00 BUY-
10453,02 71428¢  1.000C  STNDBY .10  #*0C0CQ. MAGN 20000.00 BUY
i —10484.00  126CC000  1.0(0C  ACTIVE 1,00 _ *000D0.  SUN ___44000,00 BLY
i 1C471.02 - 105263  1.0000  ACTIVE 1.00  *06000. XFER A © 27500.00 MFG.
>~ 10471.02 1052¢3  1.0CLC  STNDBY .10  *0CCCC. XFER A 27500.00 MFG.
__.1g472,01 105262  1.000C _ ACTIVE 1.00  *00000. XFER B _._2750C.00 MFG.
10472,00 . 10E263  1.CCOC  STRCBY .10  *00000. XFER B 27500.00 MFG.
10473. 00 2873563  1.0000  ACTIVE 1.00  *CGOCC, SAF MO 7000.00 MFG.
10411,03 .40C00C  1.000C _ACTIVE 1.00 _ *0CCCC.  PCU 250C0.00 MFG.
10411. 03 4CCC00  1.C20C  STNEBY .10  *CCCOQ. PCU 25000.00 ‘MFG.
10431.02 215889  1.0000  ACTIVE 1.00  *0CCCJ. DI/SCU 56000.00 MFG.
10431.02 215885 1.3CCC STNCBY .10  #00CC0.  0I/SCU 560C0.0C MFG.
10491,03 *0CCCCO0C0.  1.C00C  ACTEVE 1.00 *00000C. HARK 16000.00 MFG.
_BUILD COST .cqco MILLICN DCLLARS  FACICRS  MFC. 1.29 BUY_ Ll.}2 .
__SRU r——me—ee—me— ACTUATION MCCULE e e .
MODEL 5  SRU EQUIV. 1 WEJCHT 127C  NC. OF COMP. 21
TYPE ALPRA BETA CCNDITILN DSGN LIFE  COMP. NAME COSTCDOLLARS)
. 10%01.03 #(CCCCO000. . 1.08C0 ACTIVE 1.00  *0C200.  STRUC | 24000,0C MFG.
10503,01  1€CCCCCO0  1.0006C  ACTIVE 1.00  *CCCCC. THERW 18CC0.0C MFG.
10504.062  1€CCCCOO0  1.02CC  ACTIVE 1.00  *00600. PTHER 11500.00 MFG.




*G(CC00.

. . 1C%®51,01.__ _€EtEEHT . 1.CCOC  ACTIVE 1.00 RRn e . 52000, 00 BUY R
10552, 01 €eet67  1.,90CC  ACTIVE 1,00  *0CCO0. PRW 52000.00 BUY
10553.01 EEEEL6T 1.000C - ACTIVE 1.00  *CCCCGCe. YRW 52000,00 BUY
_02H1.0 0 2CG119  1.000C  ACTIVE 1.C0  *QCCCO.  RW EL _26006,00 MFG,
1C£71.01 305119  1.0€0C  STACBY .10  *0C00Q. RW EL "26000.00 MFG.
1$572.01 © 309119 1.900C ACTIVE 1.00  *0CCCG. PW EL 26000.00 MFG,
.40572.01  30911%  1.00CC  SYNCBY L,10  #C00CC., ~ PwW EL _ ~  26000.00 MFG.
108713.01 3C911% 1.0C0C ACTIVE 1.00  *00COO0. YW EL 26000.00 MFG.
1¢(573.01 3CS5119 1.000C  STALBY .10  *00GC0. YW EL 26000.00 MFG.
. 16554,01  10€00000  1.0000 ACTIVE 1.00  *CCCCO, RMT _ __8000.0C_MFG. ) L
10555.C1 1CCCCOO0C  1.0C0C  ACTIVE 1.C0  #CCCO0. PMT " 8000.00 MFG.
10556, C1 1CCCCO0C  1.C00C  ACTIVE 1.00  #00000. Y MT 8000.00 MFG.
1C574.01 37370 1.0000 _ ACTIVE 1.00 _ ®000CQ,  MT EL . 25000.0C MFG. __ _
10531,02 215689  1.0C0C ACTIVE 1.00  #C(CCO. DI/SCU 42000.00 MFG.
10821, 02 215889 1.0C0C  STNCEY L10  *CCCCO. DI/SCU 42000.00 MFG.
1(e57.C3 83233233  1.000C  ACTIVE 1,00  *CCCCO. G N2 245000.00 MFG.
10558.02 2627977 1.6G006 ACTIVE 1.00  *00CCQO. N2H%& 175000.00 FFG.
A 1(591.03 *0CCCCOC00. 1.0C0C  ACTIVE 1.00  *C0C00..  HARN 16000.00 MFGe -
E;BUILE £COSsT « 0450 MILLICN DCLLAPS FACTIORS MFGe 1.32 BLY 1.50
SR ~~FIVE EnNc MES NEXR—A
. MODEL 11 SRU EQUIV. 1  KEIGHT 27¢  NC. OF COMP. 26 _ - e R
TYPE ALPHA BETA CCNDGITICH DSGN LIFE  COMP. NEME COSTUDGLLARS)
ice31. 01 2C7900 1.C00C ACTIVE 1.00 *0C000 ., MPXR T ' 712000.0C BUY
40551.01 T 13221004  1.0C0C  ACTIVE 1.00  *CCCCC. BND 1 111000.00 8LY
_4CS51,0) 1221004 1.CCCC  ACTINE 1.00  *00C00.  ENDL - 111000,00 BUY
4C<51,01 17210C4  1.CCGC ~ ACTIVE 1.00  #G¢000. ENC 1 111006.00 ELY
4(€51.01 13210C4  1.0C0C  ACTIVE 1.00  =GGCCO. BND 1 111300.00 BLY
.4C%51,0F 1721064  1.0c0C  ACTIVE 1,00 *COC(L.  BND1 . - 111000,06 BLY_
40551, 01 T 1221004  1.0C0C  ACYIVE 1.00 *00C00. ENCL 111300.00 BUY
4(<52,01 1321004 1.00CC ACTIVE 1.00  *CCCCO. BND Z 111000.00 BUY
o  4C<€52.01 1321004 1,0C0C  ACTIVE 1. oom“_roccco,_k“awoz” L 0 111000.0C BLY
40%%2.01 1221CC4 1.0CCC  ACTIVE 1.00 G0Cao, BND 2 111030.00 BUY
4(<52,01 1221004 1.9CCC  ACTIVE 1.00 *JCOOO. BNG 2 111000.0C BUY
. 4€552,01 1321004 1.300C  ACTVIVE 1.00 ~ *CCCOC.  BAD2 ... 11tp0C.0C BLY _
47€52.01 1321004  1.0C0C ~ ACYIVE 1.00 7 #CCC00. SND 2 111066.00 BUY ™
40¢€53.01 1221004  1.9C0C  ACTIVE 1.00  %=0Q0CO. BND3 111000.00 BUY



_4C<53,01 1221004  1.000C  ACTINE 100 #00000. - BND2 111000.00 BUY
4(<$53,01 1321004  1.CC0C  ACTIVE 1.00  *00GCO. BND3 111000.00 BUY
4C€53.01 1721004  1.0CCC  ACTIVE 1.C0  #0CCO0. BND3 111000.00 BUY
4C€53. 01 1221004 _ 1.0€0C _ ACTIVE 1,00  *00000. _ BNO3 111000.00 BUY
4(%€53.01 1321004  1.000G  ACTIVE 1.00  *0CCCGC. BND 3 ~ 111000.00 BUY
4C554,01 1221004  1.00DC - ACYIVE 1.00  *CCCOC. BND4 © 111000.00 BUY
.. .4€%54.01 _ _ 12210C4  1.0C00 _ ACTIVE 1.00 _ *00000. 8ND4 R 111000.00 BUY
4(%54.0] 1321004  1.000C ACTIVE 1.00  *0C000. BND 4 111000.00 BUY
 40€54,01 1321004 1,0CCC  ACTIVE 1.C0  #0CCCO. BND 4 111000.00 auY
40€54.,01 1221€C4  1.CCCC  ACTIVE 1,00 *00CQO. BNO4 111000.00 BUY
454,01 1221604  1.0C0C  ACTINE 1.C0  #*0C000. BND 4 111000.00 8UY
10555.01 4£0405  1.,000C ACTIVE 1.00  *000CC. BND5 312400C.00 8LY
© BUILT COST  .0300 MILLICN DOLLARS  FACTORS MFG. 1.29 BLY 1.1z =5 ~ 7 w0 =mos mmomm s
TSRU -wICEBAND CO¥ MCOULE & 77 T
MAODEL 13 SRU ECUIV. 1 WEICHT 328  NC. OF CCHMF. L2 . e . T
- TYPE ALPFA BETA CONDITICN DSGN LIFE  COMP. NAME COST(DOLLARS)
é‘ C1CE31.01 12157895  1.000C ACTIVE 1.C0  %0CC00.  HSMEX T T 3700.00 MFG.
10€22, 01 677566  1.0000 ACTIVE 1.00  *00000. DATA PROCESSCR 72000.00 MFG.
_ 1CB52.01. 27€27C3 _ 1.0000  ACTIVE 1.00 _ *QCCCC. P AMP - 18100.00 MFG. _ - -
1CE53.01 9¢153€5  1.CCOC  ACTIVE 1.CO0  =*CCCCQ. ANTEN 5100.00 MFG.
" 5CE54,01 2€3157689  1.000C ACTIVE 1.C0  *0CCCO. DATA- CH 1900.00 MFG.
5C854.01 26315789 1.0000  ACTIVE 1.C0  *000Q0. _ DATA CH  1900.00.MFG, B
5C854,01 26315785  1.C00C  ACTIVE 1.00  “%0gcco. DATA CH 1900.00 MFG.
S5CE54.01 . 2631518S  1.0060C ACYIVE 1.00  %0CCOO0. CATA CH 1900.00 MFG.
 50854.01 26315785 1.GC0C  ACTIVE 1.00 _*0C000.  DATA CH 1900.00 MFG. o
50E54. 01 2¢315789  1.000C ACTIVE 1.00  =0p6CCC. DATA CH 19CC.0C MFG.
10731.01 181818  1.C0CC ACTIVE 1.00  %GCLCO. VIR 4000C0.0C BUY
1€3931. 01 181818 1.080C  STNDBY .10 *30000,_ VTR B 490000,00 BUY
BUILL COST .0300 MILLICN DCLLARS FACTURS MFGa 1.29 BUY i.l<
NRU ——NCN-REPLACEARLE CCMPONENTS
FCOEL 21 SRU EQUIV. 1  WEICHT 593. AC. OF CGMF., 9 i ]



1CC81. 21 *COCCCCCO0.  1.000C -

1CCC1. €2 *CCCCLCCO0.
- 10€02,01 *CCCCCLCCO.
10C41.02 #CCLCCCCOC.
1C€61. 01 *CCCCCCCCO.
_10071.C2 *CCCCCCC00,.
T 10€03.01 *C0CCLOC0Q.
10€21.01 *CCCCCCCCO.
10¢51.C2 *CCCCCOCCO0,  1.0000

61-0

TYPE ' ALPHA _ .

1.03¢C
.1.000C

1.0C0¢C
l.CCo¢
1.0690
1.0CCC

L3000

BUILL COST_ LG

1660 MIL

BETA _ _ .

ACTIVE 1.00
__ACTIVE 1.C0

ACTINE
ACTIVE
ACTIVE

1.C0
1.00
1.00
ACTIVE
ACTIVE
A’TIVE

1.00
1.C0

1.00

_FACTORS

CCADITICON

1.00

~DSGN LIFE

COMP. WNAME
*¥QC000 . STRUCT
*CCCCO,  _PL STRUCTURE
*C0C00. T RIAG
*GC0CO. ACAPT.
_¥0{CCO._° MECHANISMS
*00C00, S{ THERMAL
*C0C00. PL TFERMAL
_.%CL000.  SC HAKNESS
*C0C00. PL HARNESS
MFG.  1.28_ BUY 1.11

88900.00 MFG.
_.287000.00 MFG.

ee—— COSTUDOLAARSY -

7600.00 NFG.
25200.00 MFG.
_ 16100.00 MFG.

118000.00 *FG.
233000.00 MFG.
10000.00 MEG.

10000.00 MEG.




0z-0 |

#xkek TIME LINE ANALYSTS DESCRIFVICN ###%%

THERE IS NC TIME LINE AMNALYSIS INFLT

ITEM  4000CCC4 ENTERED PROCESS. 19 AT - D000 WOURS e
ITEM 30000003 ENTEREG PROCESS 19 AT 0.000 FOURS
ITEM  20COCCC2 ENTERED PROCESS 15 AT 0.000 FOURS

ATEM 10000001 ENTEREC PROCESS 19 AT - 0.000 WOURS -

ITEM 80001 ENTEREC PRCCESS - 1 AT 0.000 HOURS _
ITEM 80001 ENTERED PROCESS 1 AT 0.000 HOURS AND IS SCHEDULED TO FINISh AT 0.0C0 HCUR!
ITEM 80002 ENTEREC PROCESS 1 AT 0.000 HOURS AND IS SCHEDULED TO FINISH AT .0.000_HGUR:
ITEM 80003 ENTERED PROCESS 1 AT 0.000 KOURS AND IS SCHEDULEL TD FINISH AT 0.0CO HOUR:
ITEM BOCQO3 ENTERED PROCESS 32 AY 0.000 HOURS - -

CITEM __ BOCO2 ENTERELC PROCESS 32_AT ' 0.000 FCURS _
ITEM 80C01 ENTERED PROCESS 44 AT 0.000 HOURS - -
ITEM %x 1C01 .ENTERED PRCCESS 44 AY 0.000 FOURS AND IS SCHEDULED TO FINESH AT .0CC HOULR.
ATEM * 2001 ENTEREC PROCESS 158 AT -1.,000 HOURS AND 1S SCHEBULEC TO FINISK AT ..—1.00C ROUR:
ITEM * 3001 ENTEREC PRGCESS  1S€ AT ~1.000 HGURS AND 1S SCHECULEC TO FINISF 4T -1.GCC HOUR:
ITEM *  4C01 ENTEREC PROCESS 198 AT ~1.000 HOURS ANC IS SCHEDULEL TO FINISK AT ~1.0CC HOUR.
ITEM * 5001 EMTERED PROUCESS 198 AT -1.00C HOURS AND_IS SCHEDULET TO FINISK AT —1.000 HCUR:
1TEM * 11001 ENTEREC PROCESS 198 AT ~1.000 HOURS AND 1S5 SCHEDULEC TO FINISK AT ~1.0CC HEOUR:
ITEM 13001 ENTERED PROCESS 198 AT —1.000 HOURS AND 1S SCHEDULEC TO FINISH AT —1.66C HOUR
ITEM » 21001 ENTERED PRCCESS 198 AT —1.000 +OURS AND IS SCHEDYLED T4 FINISH AT -1.8CC HOUR,
ITEM * 1001 ENTEREC PROCESS 6 AT’ —-1.000 HOURS AND 1S SCHEDULED TG FINESh AT '=1.000 HOUR
ITEM #  20CCC1 ENTERED PROCZSS 10 AV .000 HOURS AND IS SCHEDULED TGO FINISk AT .0CC HOUR'

CITEM *  200CC) ENTERED PRCCESS 32 AT .000 FOURS . e
ITEM * 200001 ENTERED PROCESS 22 AT T 7.000 HOURS
ITEM * 80002 ENTERED PROCESS 0 AT ~1.000 EDURS AND IS SCHEDULEC TO FINISK AT : ~1.0CC HOUR.

ITEM * 200001 ENTERED PROCESS 32 AT .. =000 HCURS ANC IS SCHEDULEL TO FINISH AT 20CC HOUR
ITEM BU0O03 ENTERED PROCESS 32 AT .00C HOURS ‘

ITEM * 4000004 ENTERED PROCESS 19 AT +300 HOURS AND IS SCHEDULEC TO FINISH AT 730.CCC HOUR

_LYEM # 200001 ENTEREC PROCESS S AT -1.000 FOURS_AND 1S SCHEDULED TO FINISH AT —~1.00C HCUR
ITEM #* 40C00004 ENTERED PROCESS 24 AT 730.00C HOURS 8ND IS SCHEDULED TO FINISH AT 73C.CCC HCUR
ITEM ¥ 4CCOCCO4 ENTERED PROCESS 27 AT 730,000 ROURS AND IS SCFEDULEC TO FINISH AT 72€.CCC HCUR
ATEM * 4C00CCC4 ENTERED PRGCESS 39 AT 730,000 +OURS_ANG IS SCHEDULEL TQ FINISH AT 73€.CCC HCUR
ITEM * 200001 ENTERED PROCESS 45 A7 730.00C FOURS AND 18 SCHEOULEC TG FINISE A7 73C.0CC HCLR
ITEM  40000CC4 ENTERED PROCESS 45 AT 720.000 FOURS AND IS SCRECULEC TO FINISE AT 73C.CCC HOUR
ITEM * __ 201001 ENTERED PROCESS 65 AT~ 730.000 HDURS AND 1S SCHEDULEC TD FINISH AT 9255.948 HOUR

0. 0.0  €.CEC000 C  $%99959 0 0
3C. C.0  C.00000D 0 €59959Y 0 1



Py

ITEM _ 400030CG4 ENTYERED PROCESS. . 52
ITEM 40000004 ENTEREL PROCESS 11
ITEM  4)2COCC04 £ENTEREL PROCESS 13
ITEM _ 40C0CCC4 ENTERED PROCESS 19 .
ITEM » 201C01 ENTERED PROCESS t5
ITEM 80001 ENTEREL PROCESS £5
. 1.600126E+06 B.0LGO00E+02 1.063102E+C6
1.CCO0CCE+CO
I1TEM 80001 ENTERED PROCESS 104
ITEM 80001 ENTERED PROCESS 2
ITEM * 201001 ENTFRELC PRGCCESS €5
ITEM BOGOl ENTERED PROCESS £5
" 1.600126E+06 S.0L0Q00F+02 2.035203E4Ce
1.COCO0CE+4DD
ITEM 80001 ENTERED PROCESS 104
ITEM 8CC03 ENTERED PENCESS Z
1.6€62536E+57 ' 6.774C0COE+C2
" q .8 {CCOOQQE+CO 9,0%C0000E-C1
v ITEM 80001 ENTERED PRUCESS 2
N ITEM 80001 ENTERED PRUCESS 42
ITEM % . 1602 ENTERED PROCESS 42
ITER _BCCO1 ENTERELC PROCESS A
ITEM £CC01 ENTERED PROCESS 472
ITEM * . 2002 ENTERED PROCESS 42
ITEM BCCO1 ENTERED PROCESS = 2
ITEM 8C001 ENTERED PROCESS 42
ITEM =* 5002 ENTERED PROUCESS 42
o lecCl2e  -6CCCAH 10€21Ce
0 -8C009 203¢£2(02
ITEM 80003 ENTERED PROCESS 2
ITEM BOONL ENTERED PROCESS 2
ITEM 80001 ENTERED PKROCESS 3C
ITEM 5C02 ENTERED FPRGCESS 310
ITEM 2002 ENTERED PROCESS 30
ITEM 1602 ENTEREC PRDCESS an
ITEM * 8C0N1 ENTERED PROCESS 1)
ITEM * 3C00C003 ENTERED PKOCESS 19
ITEM = BO00Ll ENTERPEL BRGCESS 4
ITEM * 30000CC3 ENTERED PROCESS 24
ITEM ¥ 3GC0CC03 EATERED PRCCESS 21
ITEM * 30000003 ENTEREL BROZESS 3%
ITEM % 3GGO0CC3 ENTERED PROCCESS 45

VAT 7304000 HOURS AND IS SCHECUSED Tn FINISE AT .. 138.QC0 HOUR:
AT - 738.000 FOURS AND IS SCHEDULED Td FINISH AT 747.60C HOLR
AT 747.60C ROURS AND 1S SCHEDULECL TO FINISK AT BCE.40C HOUR
AT  B08.40C HOURS
AT $293.948 FOURS AMD 15 SCHEDULEC TO FINISH AT 1055¢.2%G HCUR
AT G298.94E HOURS AND 1S SCHEDULEC TC FINISH AT G2G 5.94E HCUR

1.,001002E+06 2.586831E4+06 e
AT S298.948 HOURS AND IS SCHEDULEC TO FINISH AT 925 £.548 HOUR.
AT $298.948 FOURS o _ o
‘AT 10558.255 FOURS AND 1§ SCHEOULEU TO FINISH AT . 16S57.831 HOUR
AT 10558.25% HUOURS AND IS SCHEDULEC TO FINISH AT  1055£.25S% HCUR

1,0020C36406 B.TTLI921E+40¢ - - L
AT 10558.256 HOURS AND IS SCHEDULEL TO FINISE AT 1055£.25G6 HOUR
AT 10558.259 FQURS . N i

2., CLOODOCE+CC 1.0G0D0CUE+CO

AT 10558.259 HOURS AND IS SChEDULEC TO lelSh_&Tv_£QSSE 259 FHOUR:
AT 105584259 HUURS AND TS5 SCHEDULED TU FINISH AT 10558.259 HOUR!
AT - 105584259 +CURS AND 1S SCHECULED TO FINISH AT 1C55£.25% HOUR
AT 1C558.255 +OURS AND IS SCHEDULEC TO FINISH AT  1055£.2%55 HCOUR
AT 10558.259 HOURS AND IS SCHEDULEL TD FINISH AT 1055E.255 HOUR.
AT 1C558.259 HOURS AND IS5 SCHEDULEC TU FINISH AT j0558.259 HCUR
AT 1C558,255 EQURS AND IS SCHECULEL TO_FINESH AT 1055£.25% HOUR
AT  10558.259 HOURS ANU IS SCHEDULED TQ FINISH AT 1055£.25G HCUR.
AT 10598.259 rCURS AND IS SCHEDULEC TO FINISH AT  1055£.,25¢ HUUR

1cC1c02 £0001 : 2£8¢€2 ] o

1602003 80001 BTT1S2 2
AT *10557.25% +QURS
AT 10558.259 +OURS AND IS SCHEDULEC TU FINISH AT  1055£.256 HOUR
AT  1C55E8.25% HIURS
AT 1055B.259 FOUKRS
AT 1C558.,25% HOURS S
AT 105584255 ROURS : _
AT 105554259 FUURS AND IS SCHEDULED TO FINISH AT 1055£.25% HCUR
AT 10558.25% FUURS AND 1S SCHEDULED TG FINISH AT 1128E.29S HCLR
AT —L.0C0 HUURS AND IS SCREDULED T4 FINISE AT =1.0CC KCUR
AT 11268.25%9 ROULRS AND 1S SCHECULEL TO FINISE AT 11288 .25G RCLR
AT 11288.25% RGURS AND 1S SCHEDULED TG FINISH AT L128&£.25S HCUR
AT  11248.29%S FOURS AND 1S SCHECULEC TO FIMI SH AT 112E8.2%¢ HCUR
AT 112864259 FOURS ANC IS SCHECULEC TO FINISEF AT 1126E£.2€( HOUR



LTEM »* __2ﬂ1£ﬂ1_£ujfsﬁﬂ,BRHLESﬁ_____ﬁinAI__llzaﬂ &0 H ‘ 5.S ' £5j
ITEFM * 3CCCOCC2 EMTERED PROCESS 11288.26C FGURS AND 15 SCHECULELC TO FINISK AT 1128£.2€C HOUR
ITE¥ * 30000003 ENTERELC PROCESS =2 AT 11288.26C FOURS AND 15 SCHEDULEC TO FINISH AT 1125€.26C HCUE
ITEM * 30C00CC3 ENTERED PROCESS 11 AT 11296.260 FOURS ANC IS SCHEDULEL TO FINISH AT j1305,€6C HOUR
ITEM * §0001 ENTEREC PRCCESS 13 AT 11305.860 FGURS AND IS SCHEDULEL TO FINISH AT 11315.86C HOUR.
ITEM  3CCCCCO3 ENTERED PRGCESS 13 AT 11305.86C HOURS AND 15 SCHEDULED TO FINISH AT 113€€.66C HOUR
_ITEM 80001 ENTERED PROCESS 5 AT 11315,860 HOURS AND IS SCHEDULEC TO FINISH AT 11215.86C HOUR.
ITEM * 5001 EANTERED PRNCESS 5 AT 11315.8¢C HOURS AND IS SCHEDULEL T0O FINISKH AT 11315.86C HCUR
ITEM 8GCO1 ENTERED PROCESS 2 Al 11315.86C KCURS
 _ITEM % G0l ENTERED PROCESS 15 AT 11315.860 HOURS AND IS SCHEQDULEC TO FINISH AT 11315.8€1 HOUR:
ITEM # 2001 ENTERED PROCESS 15 AT 113i5.860 FOURS AND IS SCHEDULEC TO FINISH AT 11315.861 HOUR.
ITEM 1001 ENTERED PROCESS 15 AT 11315.860 HCURS AND IS SCHEDULED TG FINISH AT 11315.E€1 HOUR
. ITEM 1001 ENTERED _PROCESS _ _197 AT _11315.861 HOURS e U
[TEM 2001 ENTERED FROCESS 157 AT 11315.861 HOURS
ITEH 5C01 ENTEREL PROCESS 157 AT 11315.861 KCURS
__ITEM___30000€03 ENTERED_PROCESS 19 AT _ 11366.660 HOURS. o
ITEM * 201001 ENTERED PROCESS 65 AT 16957.931 HUURS AND IS SCHEDULED TO FINISH AT 47348,978 HGUR
ITEM 80001 ENTEREC PRECESS 65 AT 16957.931 HOURS AND IS SCHEDULEC TO FINISH AT 1£557.621 HCUR
1.600126E+C6 _ 1.101C00E+03 2.C45201E+C¢ 1.C020C3E+06  9.5129108+405 =~ I e _
"1.6GODCCE+GO : -
ITEM ' 80001 ENTERED PRCCESS 104 AT 16957.931 HOURS AND IS SCHEDULEC TO FINISH AT 16$57.S31 HGUR.
9 1TEM 80001 ENTERED PROCESS 2 AT 16557.931 ROURS e
N ITEM # 201001 ENTERED PROCESS 65 AT 47348.978 HOURS AND 15 SCHEDULED TO FINISH AT 50€5%.5G2 HLCUR
ITEM 80001 ENTEREL FROCESS €5 AT  47348.97& HOURS AND 1S SCHEDULEC TG FINISK AT 47348.978 HOUR
1.600126E+C6  1,1010C0E+03 1.C471C2F+C6  1,001002E+06 1.052631E+06 - -
1.CCOO0CE+00 :
ITEM 80001 ENTERED PROCESS 104 AT 41348.978 FOURS AND 1S SCHEDULEL TO FINISH AT 4734€.578 HCUR
___ ITEM 8CC01 ENTERED PROCESS 2 AT 47348.978 FCURS - ] - L
0 5CE55.6 0.0 0.€CCC00 C <$5%9999 0 C
i .0 §0129.6  1.CC0002 50130 50130 0 1
ITEM %  201CCl ENTERED PROCESS 65 AT 50859.592 HOURS AND IS SCHEDULEC TO FINISH AT  £25653.243 HOUR
ITEM 8CCO1 ENTERED PROCESS €5 AT 503859.592 CURS AND IS SCHEDULEC TO FINISH AT 5(£5%,.5%z HCLR
1.600126E+06 1.100000E403 2.045201E+C6 2,0020C3F+06 1.000000E+00
0.
ITEM 80001 ENTERED PROCESS 104 AT 508659.592 HOURS AND 15 SCHEDULED TO FINISK AT 95G855.592 HOUR.
1TEM 80003 ENTERED PROCESS 2 AT  50859.592 HOURS
1.£5€2536E+57  2,572CCCO0E+02 1. CCO000VE+0Q 1.0CO0UNCOE+0E
7.CCCO000E+00 9.0C00000E~G1 . _
ITEM BGGOL'EHTERED PROCESS 2 AT 50859.592 HGURS AND 15 SCHREUULELC TO FINISH AT  50€55.5S2 HCLR
ITEM - 80001 ENTERED PROCESS 42 AT 50853.592 HOURS AND 1S SCHEDULED TO FINISH AT 50855.552 HOUR
ITEM * 4002 ENTEREC PROCESS 42 AT 3C859.532 KOURS AND IS SCHECDULED Tu FINISH AT  50E55.562 HCUR
ITEM 80001 ENTERED PKOCESS 2 AT 50659.592 HOURS AND IS SCHEDULEL TO FINISH AT  5085$.592 HCUR



1.00CCCLE+CO

ITEM _.__80C01 ENTEREDR PROCESS 42 AT  50859.592
ITEM * 5003 ENTERED PROCESS 42 AT  50859,.59?2
1 1£CQ126 ~70011 2045201 26020013
- T R - 1€471C2 1001002
ITEM 80003 ENTEREC PRAOCESS 2 AT #50858.592
ITEM 8CCO1l ENTERED PRQOCESS 2 AT 50859.592
1TEM 8Q001 ENTERED PROCESS 30 AT  50859.592
ITEM 5003 ENTEREC PRCCESS 30 AT 50859.592
ITEM - 4002 ENTERED PRDCESS 30 AT  50859.592
ITEM * 80001 ENTERED PROCESS 30 AT 508593.592 |
ITEM * 20000002 ENTEREDC PROCESS 19 AT 50859.592
ITEM * 80CO1 ENTEREL PRUCESS 3 AT ~1.00C
ITEM * 2CCOQC02 ENTERED PROCESS 24 AT £1549.592
ITEM * 2CC3Q0C2 ENTERED PROCESS 27 AT  :1589.592
ITEM * 20000C02 ENTEREC PROCESS 3G AT 51589.592
CIYEM * 20000CC2 ENTERED PROCESS A5 AT L £1589,582
ITEM 2 201001 ENTERED PRUCESS 6% AT  51589.592
0 a C.0 730.0 ~0143813 120 730
b 51585.6 @ £0129.6  .525647 50130 50130
N ITEM * 20000CC2 ENTFRED PROCESS £6 AT £1589,597
ITEM * 20C00C02 ENTERED PROCESS €2 AT £1589.,592
ITEM * 2CCC0OCC2_ ENTERED PROCESS - 11 AT £1357.592
ITEM * 80001 ENTEREC PRCCESS 13 AT S1637.192
ITEM 20000002 ENTERED PROGESS 13 AT £160T.19%2
; CATEM 80001 ENVERED PRIGCESS 5 AT 51€17.1%2
ITEM # 5C02 ENTERED PROCESS 5 AT 51617.1972
ITEM 5CCOl ENTERELC PRCLCESS 2 AF ElalT.192
_ . ITEM » 5002 ENTERSD PROCESS 15 AT £1617.192
‘ ITEM 4C01 ENTERED PROCESS 15 AT slel7.lv2
ITEM 4C01 ENTERED PROCESS 197 AT =1617.193
ITEM .2€02 ENTERED PROCESS == 197 AT 51617.193
[TEM 2C20CC02 ENTERED PROCESS 19 AT 51667.962
ITEM * 201001 ENTERED PROCESS €5 AT €306643.647
~ ITEM 80001 ENTERED PROCESS €5 AT €2043,647
1.600126E+06 2.CO0LO0CE+03 3.045102E+Ce¢  1.LU3006E+08
1.(COCCCE+CO
ITEM 80001 ENTERED PRMCZSS 104 AT £2643.641
ITEM "BCCO1l ENTERED PRQCESS T2 AT ¢3683.54T
ITEM * 201001 ENTERED FRCLDESS €5 AT  €37sl.85¢&
ITEM _ BOCO) ERTEPEL PROCESS €5 AT E275].856
1.600126E406 2,101060E+03  1,C573016+4Ce  1.C0ICC2E+ 06
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HOURS AND
80001
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HOURS AND
FOURS
HCURS
HOURS
HOURS AND
FOURS AND
HOURS AND
FCURS AND
FOURS AND
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EOURS ANL_

HCURS AND
c

HOURES AND
HOURS ANEG
HOYRS AND.
HOURS AND
HIURS AND
HOURS AND
ECURS ARNDR
FCLRS

HQMRS”AND
HOURS AND
HOURS

FOURS

FCURS

HILUR S ANL
FOURS AND

FUURS AND
tCGURS

HOURS AND
EOLRS AND

Lo ]
(TR )

[s
18
15
Is
15
1S

IS

I8

I¢
IS
Is
is
1S
1S
Is

s

Is

15
IS

G.999599E+07

L3

{5
[s

T.C51191F+06

SCHEDULEL YO FINISH

SCHEDULED TO FINISH
0 1
- 1022¢€3

SCHEDULED 7O FINISH

SCHEDULEC TG FINISH
SCHEGULED TO FINISH
SCHEDULEC TC FINISH

SCHEDULEC T0 FINISH

SCHEDULED TO FINISH
SCHEDULEL TUO FINISH
SCHECULEC TO_FINISE

AT

AT

—2

AT

AT

AT

AT
AT
AT
AT
AT

SCESS,5%2 HOLR
50855.592 HOUR

50655.,552 HCUR

SCESS.ES57 HOUR

515€5.562 HOLR
-1.CCC HEUR
§156S.552 FCLK

51‘&;.-92 HCLUR
51585.592 HCUR
5156G.552 HOLR

SCHECULED TO FINISH

SCHEDULEC TC FINISH

SCHEDULEC
SCHECULED

T0 FINISE
YO FINISH

AT

AT
AT
AT

636432 ,647 HOUR

515£9.552 HOUR
51567.,592 HLOUR
£16Ci.152 HCLR

SCHEDULEC
SCFEQULEC
SCHEDULED

SCHEDULEL TG FINISH

TO FINISH
TQ FINISH

"SCHEDULED TO FINISH

SCHEDULED TU FINTSH

TO FINISH ¢

AT
AT
AT

AT

AT

AT

SCHEDULET TO FINISH
SCHREGULEL T4 FINISH

SCHEDULED TO FINISH

SCHELULET TO FINISE

SCHECULEL 7O FINISH

AT

AT

AT

AT

AT

51617.152 HCLR
51667.552 HOLR
51617.192 HOUR
©1€l7.15¢ HOUR

51617.1%32 HDUR

£1617.1%2 HOCR

63761.85¢ HOUR!
€364z .€41 HCOLR.

63€434647 HCUR

£5145.232 HOUR
¢37€1.85¢ HOLR



L ITEM
ITEM
ITEM #

o ITEM

1.600126E+0Ca
1.CCCOCCE+CO
ITEM
ITEM
ITEM *
ITEM
1.600126E+06
1.CCO0QCE+Q0
ITEM
ITEM
ITEM =*
ITEM

1.600126E+(6

1.CCODCCE+LO
ITEM.
O 17EM
o ITEM =
B ITEM

 1.600126E+06

1.CCO0COE+0Q
ITEM
ITEM
ITEM *
ITEM
1.600126E+C6
1.CCO0QCE+CO
ITEM
{iTEM
ITEM *
, ITEM
1.600126E+C6
1.CCCC00E+CO
ITEM
[TEM
715625.3
, - C.0
ITEM =
ITEM

-0

.—B0CO1 ENTERED |

80001 ENTVEREC

2Q1C01 ENTERED
BQCO1 EMTERECD
2.00100QE+03

83001 ENTERED
8000) ENTEREC
201C01 ENTERED
80001 ENTERED
2.C01000E+03

80001 ENTEPED
80001 ENTEREC
201001 EATERED
80C0Y ENTEREL
L.401000€E+3

ENTEREC
ENTEREL

80001
80C01
201001 ENTERED
80COL ENTEREC
2.001000E+03

80001 ENTERED

80001 ENTEREC
201001 ENTERED
BOOO1 ENTERED
2.CC1000E+03

B0Q0Q1 ENTERED

80001 ENTEREC

201001 ENTERED

BGOUI ENTERED
. CC1000E+03

_. 8B0QO1 ENTERED

83001 ENTEREQD
130.0
i4465.3

"201C01 ENTERLD
80€)1 ENTERED

PROCESS .14 AT 63761.856 hOQURS AND IS SCHEOUIFED TO EINISH AT _€3761.856 HCLR.
PROCESS 2 AT £3761.856 HOURS
PROCESS €5 AT  €5149.233 HOURS ANL IS SCHFEDULED TO FINISH AT  6S91%.14E HOUR
PROCESS €5 AT €5169.232 FQURS AND 15 SCHEDULEL TO FINISH AT €5145.223 HOLR
1.04720164C6 1.001002E+06 1.0526316+06 -
PROCESS. | 104 AT 65149.233 HOURS AND IS SCHEDULED TO FINISH AY  €514%.233 HOUR
PROCESS 2 AT 65149.233 HOURS
PROCESS 65 AT 69915.148 KOURS ANG IS SCHEDULED TO FINISH AT  73455.426 HCUR
PROCESS €5 AT  69%15.148 KOURS AND IS SCHEDULED TO FINISH AT 65915.148 HOUR
1.043102E+C6 1.001002E+06 2.158891E+06 - '
PROCESS 104 AT  69915.148 HOURS AND IS SCHEDULED TO FINISH AT 69515.146 HOUR.
PRUCESS 2 AT 6%515,148 HOURS _
PRICESS €5 AT  73459.42¢6 HOURS AND IS SCHEDULED TO FINISH AT. 7427C.332 HCUR'
PHOCESS €5 AT 73459,42¢ FOURS AND 1S SCREDULEC TO FINISH AT 713456.47€& HCUR
1.073101E+C€6 1.001002E+06 1.B818181F+0¢
PROCESS 104 Al _ 73459,426 HOURS ANC IS SCHEDULED YO FINISH AT 73459.426 HOUR
PRCCESS 2 AT 73459.426 HOURS
PROCESS €5 AT 74270.332 HOURS AND FS SCHEDULED TO FINISH AT  75183.46& HOUR
PROCESS 65 AT  74270.332_FOURS AND 1S SCHEDULEC TO FINISK AT 1427C.33Z HOULR
3.045102E+(¢ 2.003006E+06 9.999$99E+07 o
PROCESS 1C4 AT . 742704332 HOURS AND IS SCHEDULEC TO FINISH AT 7427C.332 HCUR
PRICESS 2 AT 14270.332 HOURS C
PROCESS £5 AT 15183.468 HOURS AND IS SCHEDULEC TO FINISH AT  755€7.777 HOUR.
PROCESS 65 AT 75185.468 FOURS AND IS SCHEDULED TU FINISH AT  751€3.48E HCULR
3.045102E+C6  2.0030065+06 1.598110E405
PRAICESS 104 AT  15183.468 FOURS AND IS SCHEDULED TO FINISH AT  T7S1E3.4€8 HOUR
PRICESS 2 AT 75183.46¢ HOURS :
FROCESS £5 AT 155674777 FOURS AND 1S SCHEDULED TN FINISH AT 7592S.324 HCLR
PROCESS €5 AT i5567.171 FOURS AND [S SCHCDULED TG FINISH AT  T5567.717 &{UR
1.C4T102E6¢C6  1.)01002E406 1.052631FE+0¢
PROCESS 104 AT 75567.717 hOURS AND [S SCHECULED TG FINISH AT 75567.777 HOUR
PRCCESS 2 AT i5567.777 hOURS
LCLeTCE 73C 730 0 ¢
.950292 L3130 24340 I
PROCESS £5 AT .5929 324 HOURS AND 1S SCHEDULED TO FINISH AT 65824.5%7 HOUR
PRUICESS €5 AT i5929.324 ROURS AND IS SCHFEDULEL TQ FINISH AT  71557€.3.4 HOLK



. 1.6C012¢E+L6 _ 2,.CQ0000F +Q3

(L AT B TU N

! 3.045102F+C6.
ITEM 80C01 ENTERED PROCESS 1C4
ITEM BOCC3 ENTERE{D PRUCESS 2

1.6S€2536E+57 1.E562CCCE+C2
9.CCCGO0QE+CO 9,0000000E-01
ITEM _BCCCL EANTEREE PROCESS 2
ITEM 80001 ENTERED PROCESS 42
ITEM * 13002 ENTERED PROCESS 42
ITEM 80001 ENTEREL PRGLESS 2
ITEM 80001 ENTFREL PROCESS 42
ITEM = 5004 ENTERED PROCESS 42
ITEM 80001 ENYERED PRCCESS. . . . 2
ITEM 80001 . ENTERED PROCESS 42
ITEM * 4003 ENTERED PROCESS 42
16CClee __.=50014  1CT¥3101 .
0 =-5¢021 1C£33€C1
0 -90020 3045102
O. e .8 lC42C1
5 0 0 1c431¢C2
W 0 0 1043102
CITEN _BCCG3 ENTERED PROCESS 2
ITEM 80001 ENTEREC PROCESS 2
ITEM 80001 ENTERED PRLCESS 39
ITEM 4G03 ENTEREL PROCESS 36
ITEM 5C04 ENTERED PROCESS 320
ITEM 13002 ENTERFGC PROGCESS 30
ITEM * 80001 ENTERED PFOCESS 30
ITEM * 10000C01 ENTEREC PROCESS 1%
ITEM # 8CCO1 ENTERED PRUCESS 2
ITEM * 10C00QC0L ENTEQELC PROCESS 24
ITEVM * [0000C01 ENTERED PROGESS 21
ITEM * 10COGC0L ENTERELD PROCESS 29
ITEM * 1CCO0CC1 EANTERETD PROCESS 45
ITEM *# 201001 ENTERED PROCESS €5

1] C.0 1460.0 +C1lC22¢E 1

1 T6€£5%. 3 14469.3 LSECTTL EQ1
ITEM * 10COQCCO1 ENTERED PROACESS e
ITEM #» 1CCO0CO1 ENTEREL PROCESS 82
ITEM # 1C00CO00L ENTEREC PROCESS 1l
ITEM * BCCCG1 ENTERED PROCESS 13
ITEM 10000001 ENTERED PENCESS 13

4,0030C8E+06  LaCCOCOQE+0G
AT  1592%.324 HUURS AND 1S SCHEDULELD TO FINISH AT 1592G.3z4 HCUK
AT 15%29.324 HOURS
3.CC0000CE+CC 1.CCOQ0COE+CC '
AT 15929.324% HOURS AN{ 1S SCHEDULED TO FINISH AT  75%$2%.324 HOLR
AT  715929.324 HOURS AND 1S SCHEDULED TO FINISH AT  75929.,324 HOUR
AT  156929.324 HOURS AND IS SCHEDULEL TO FINISH AT 7592%.274 HOUR
AT 1%929.324 HOURS AND 15 SCHEDULED TG FINISH AT 75926.324 HCUR
AT  75929.324 HOURS AND IS SCHEDULED T0O FINISH AT 75%$2%.324 HOUR
AT  15929.324 HOURS AND 1% SCHEGLLED TU FINISR AT’ 75629.324 HGUR.
AT 45929.374 HOURS AND IS8 SCHEQULRC TO_FINKSKE AT 15%29.3:24 HCUR
AT 715929,.324 HOURS AND 1S SCHEGLULED TO FINLSH AT  7592G.324 WOUR
AT  15929.324 HOURS AND IS SCHEDULEG TO FINISH AT  75925.224 HOUR
1gelpo2  ECCO) N - K -7 ¥ -SRI S L
1C01002 80001 309119 2
4CC3006 EQQCO1 C 3
..a801002 0 10E2¢2 & — _—
1C01002 o 1052¢€3 5
. 16Cio02 0 215¢€€¢ &
AT %35928432% WCURS i _
AT  1£929.324 HOURS AND 15 SCHEDULES TO FINISH AT 75925.324 HCUR
AT  75929.324 RCURS : :
AT 15929.324 HGURSW . L o ) o
AT 15929 .324 FOURS
AT 592%.324 KOURS ‘
AT 15929,324 HOURS AND 1S SCHEDULED 70 FINISH AT 75929.324 HCUR
AT  75%29.324 FCURS BND IS SCHEDULEE 7O FINISK AT 7€65S.324 HCUR
AT —1.000 RGURS AND 1S SCFECULED TO FINISE AT -1.0CC HCLR
AT 1€659.324 FCURS AND TS SCHEDGULED TO FINISH AT 7€€5S.324 HCOLR
AT  16656.324 FUURS AND 1S SCEEDPLULEL TC FINISRH AT 7665%.324 HCUR.
AT T€65%.324 FUURS AAD IS SCHEDULELD TC FINISE AT 7€€5%4324 HOUR
AT 7€653,.,324 FOURS AND 1S SCHEOULED TO FINISH AT 7€€5%.324 HCUR
AT  T6659.324 HOURS ANLC IS SCHELULED TO FINISE AT 78281.G28 HEUR
ag 7390 0 0 ) -
30 24340 2 i “
AT T&659.3264 FOURS ANLE IS SCHECULEC TO FINISK AT J€€5¢.324 HCOUK
AT TE6455.324 EDUKS BND TS SCREDULED TO FINISE AT féefi7.224 HCUR
AT T€h6T4324 HULRE AND IS SCHFEDULED TC FINISE AT 7€67€.524 . KOUR
T 76676.924 hOURS AND 15 SCHEDULEL TC FINISKF AT 7€E€EE.Si4 HCLK
AT T66T0.924 POURS AND 1S SCHEDULED TO FINT SH T€¢737.724 HCLR

AY



1S SCHEDULED. YO FINISH AT _766£6.524 HOUR:

Te€8&.524 HOUR

Te6t6.58 HOUR

_ ITEM. . _ 80001 FNYERED PRDCESS 5 AT 18£686,924 HOURS_AND
ITEM =* 4C02 ENTERED PROCESS 5 AT 76686 .924 HOURS AND IS5 SCHEDULED TO FINISH AT
ITEM 30001 ENTEREC PROCESS 2 AT TEEBES24 HOURS .
CITEM % 4C02 ENTERED PROCESS 15 AT __76686.924 FCURS AND IS SCHECULEL YO FINISH AT
ITEM = 5003 ENTEREL PROCESS 15 AT 1€686.924 HOURS AND IS SCHEDULED TG FINISH AT
ITEM 13001 ENTERE(D PROCESS 15 AT TEERBLL924 HUOURS AND IS5 SCHEDULED TO ¥#INISH AT
ITEM 13001 ENTERED PROCESS . 197 AT T76686.925 HOURS e
ITEM SC03 ENTERED f£ROCESS 197 AT  G66E86.925 FOURS
ITEM 4002 ENTERED PROCESS 1¢7 AT T6686.925 HOURS
. IYEM _10CCQCC1 EMTERED PRLCESE 19 AT 16737.724 HCURS e
CITEM =* 201001 ENTERED PROCESS 65 AT T78281.928 HOURS AND IS SCHEUULEC TO FINISH AT
ITEM BO001 ENTERED PROCESHS 65 AT 78281.978 HUOURS AND IS SCHEBULEE T0 F[NISH AT
1e60G0126E+06 _2.4Q01000E403__ 3.045102E+C€ _ 1.003006E+06 _ 5.555599£+07 e
l.CCCOCCE+CO
ITEM BOO0O1 ENTERED PROCESS 1C4 AT TE281.928 HOURS AND IS SCHELULEL TO FINISE AT
~ ITEM 80001 ENTERED FROCESS 2 AT 78281.928 rOURS
ITEM * ZOICGI ENTERED PROCESS €5 AT u2362 002 HUUR< AND IS SCHEGULEL TO FINISh AT
ITEM . 80001 ENTERED PROCESS &5 AT B82362.002 EQURS AND 1S SCHEDULETD TG FINISH AT
 Le6D0126E+4C6 2,30100CE+03 1.C53102E+(6  1,CO1002E+06 2.158891E+0£ e
1.000000E+60 . ’ )
O ITEM BOCQ1 ENTEKEcD PROCESS 1n4 AT 82362.002 HGURS AND IS SCHECULEL TO FINISH AT
_ . w 1TEM 80001 ENTEREG_PRUCESS 2 AT 82362.002 HOURS
O ITEM % 231001 EMNTERED PROCESS 6% AT 82959.27T1 H0URS AND IS SCHEDLLED TD FINISH AI
ITEM 80Q01 ENTERED FPROACESS £S5 AT 82959.271 FOURS AND IS SCHEDULED TQ FINISH AY
_1.600126E+06  2.4CLl000E+03  2.045201F+C6  1.002003E+06 9.512910E+05 . e
1.CCOOOCE+LCO . . ‘
ITEM 80001 ENTERED PROUCESS 134 AT 829569 ,271 +CURS ANC IS SCHEDULED TO FINISH AT
ITEM 80001 ENTERED PROCESS 2 AT £2959.2T1 hOURS . o
ITEM % 201001 ENTERED PRUths 65 AT 5§8298.068 HOURS AND IS SCHEDULED TO FINISH AT
ITEM 60001 ENTERED PROCESS £S5 AT FELPT98.088 HUURS AND IS SCHEDULLED T0O FINISH AT
1.600126E+Co 1.301000E+03 _ 4.095301€+C6  1.D040C6E+06 9.999599E+07
1.00000CE400 N
ITEM BOCO1 ENTERED PROCESS 104 AT BR2GE.,068 HUURS AND IS SChEDULED T FINISH AT
CITEM_ _ 8C001 ENTERED PROGESS . 2 AT  88298,068 HLUURS R
ITEM * 201GCL ENTEREL PROCESS 153 AT ££330,00C HOURS

8255¢

TEEELLG25 HUUR!
T66EE 525 HCUR

T 82362 .002 HOUR
78281.928 HOUR

T78281.52E HCUR

271 HOUR
823¢2.002 HOLR

823£2.CC¢ HOUR

HCLR
HCUR

"6E29E.CEE
8295%.2171

E2G5C.271 HCUR

929€3.739 HCUR.
E82GE.CEE HEUR

032G8.CHE HCUR



.- STMULAYICN = REPLACEMENT  SERVICE = CPERATING PERCENTAGE ~  SIMULATICN | e e )

N . SATELLITES FLIGETS 1 SAT. 0 SAT. NO.
1 0 3 $8,323 167 1
2 o 3 97.530 2«50 Z
3 o .5 €7.112 2.883 3 e o .
A 0 4 $3.333 1.6€67 4
5 ¢ 2 9%, 167 LH33 5
6 a _ - CST.5C0 0 2.5C0 b . el e e
7 C 4 57.509 2.500 7
8 0 5 €6. £6T 3,323 8
S . -0 . 2. ... l0G.0CO . . 0.0C0 .9 e
1C 0 2 SH.,333 1.667 10
11 Q 4 57.5C0 . 2.500 11
2 9 6 . .. . 87.500 _ _ 2.5C) .12 S
13 o 6 $5.£323 4.167 13
a 14 by 3 CT1.500 . 2.5C0 14
& 1g o 2 L 5G.167 _«833 15 R .
- 16 0 2 684333 1. 667 16
17 c 2 S9.167 «.833 17
I8 . 2 ..98e333  1l.6&T .18 - .
1% 0 2 99,167 . 833 19
20 N 4 S8.333 1.667 20
21 o 3 ©g.333 1.667 21 . )
22 Y 4 S8.323 1.6€7 22
23 ¢ 1 CG.1¢7 623 23
24 0 5 .5T5C0 £«500 L 24 R, e
2% C 3 SS.167 833 25 -
26 0 3 9&.893 3.1C7 26
21 9 o3 .. 58,333 1.6€7 27 _ N N
28 ) 5 C7. 508 2.500 28
25 0 4 S%,. 167 .823 29
30 g 2 $g8.323 La6ET 30 )
R g 3 €E.323 1. 667 21
ER) a 1 56,167 333 2
33 0 4 CELEeT 3.3323 33 ) _
34 ¢ i 35,193 <8G7 24
35 c E $8.223 le627 35



. __SIMULATION PREPLACEMENT

hG. SATELLITES FLICGHTS 1 SAT. 0 SAT,
3¢ C 5 Q95,833 4,187
31 G 1 6,167 - 333
3¢ . 0.4 . ST.500 . _25€C0
35 0 g Cha 067 3.3323
40 C 4 57.500 2e 500
41 c & . _987.500 ____2.500
42 C 2 $8.333 1.667
43 3] 2 $%8.333 1667
) &4 o0& __81.5G0__ . 2.500
45 0 o | 99,167 "+ 833
4¢ C T 97.500 245C0
- 47 . O .3 '§7.500 | 2+5C0
48 ] 3 99,167 -833
49 ¢ 3 $7.500 2.500
5G_ __. G 3 L 89.1eT
£1 C 3 8,333 1.6867
O 52 0 2 G9,.1€7 » 833
N s3 _ _  __ C._.__ £ . .9€.667 3,333
® c4 ¢ 5  GELELT 3,323
55 o 3 $57.5C0 2«5C0
56 ¢ 2 8%.167 833
%1 0 (& $5.0400 5,000
5¢ G 5 SEL.333 1.66T
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APPENDIX D

ASSESSMENT OF ADVANCED MISSIONS

{. INTRODUCTION

The body of this report has considered a basic EOS~-type mission
implemented with a single satellite having a single instrument. Two
advanced missions have been conceived to yield more frequent coverage

with two instruments:

a) A single satellite with tandem instruments operating
simultaneously to image adjacent swaths

b) Two satellites, with one instrument each, with orbit
positions phased to provide imaging of adjacent swaths,

Cost data for these advanced missions has been developed from the

resupply/retrieval costs presented for the basic mission.

1.1 Single Satellite with Two Sensors

Costs for this mission have been derived using the following

procedures:

a}) The number of low flights is increased by 30 percent to
account for the estimated increase in payload failure rate

b) The number of high flights is unchanged, since there are
no additional failures that would prevent orbit transfer

¢} The rework costs are increased by 30 percent for both
retrieval and resupply

d) The spacecraft cost (new) 'is increa.aeci by $5 M

e) The launch vehicle payload weight is increased by
15 percent on all flights.

With groundrules a), b), and ¢), the revised launch costs {C ljk) are given

in terms of the original launch costs (-CL) by:

b 0. 377L

where N, is the original number of low flights and M is the number of
high flights.



i.2 Two Satellites with One Sensor Each

For this mission, the costs have been estimated using the ground-

rules summarized below:

a) Rework costs and new satellite costs are doubled
b) For a retrieval maintenance approach launch, costs double

c) For resupply it is assumed that both satellites can be
serviced on a single flight one half of the time.
The resupply launch costs are then the average of the costs where one

satellite is serviced per flight:

and the costs when both satellites are serviced on a single flight

* Woggt 2W

1 C

c L

Wegst W

where WFSS = 2472 pound‘s and Wis the é,vera.ge Shuttle payload on
resupply flight (here taken as 1300 pounds). Then

—

7
C = 1.672 C

L L

2. RESULTS

Figure D-1 shows the resupply and retrieval mission costs for
the three mission types evaluated. For double coverage, the single-
satellite/tandem-instrument approach is least costly. However, it will
not provide the availability levels achievable with the dual satellite

scheme.
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